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]fcs.?LANATiQN  o/'Charactjers  ufed  in  this  Treatise* 

THE  fign  of  Equality  :  As  la  Pence=»i 
Shilling,  figBi^csthat  laPence  are  equal 
to  1  Shilling  ;  and, in  general  that  whatever 
precedes  it  is  equal  to  what  follow?. 
r   The  fign  of  Addition  :  As,  5+5=^o»  ^^^^ 
-f*  <  is,  5   added  to  5  is  equal  to  10. — Read  5 

t  plus  5,  or  5  more  5  cfttnl  to  10. 
-     The  fign  of  S«btraaioa  :  As,  i2~4=«8, 
,  that  is,  1%  leflentd  by  4  is  equal  to  8,  or  4 
from  12  and  8  remains. — Read  la  minus  4, 
or  1%  lefs  4  equal  to  8. 
r      The  fjgn  of  Multiplication  .-.  As,  6X5=»s 
X  <  30,  that  is,  6  multiply  by  5  is  equal  to  Z'^. — 

(_  Read  6  into  5  tqual  to  30. 
f     'I'hc  fign  of  DiviJion  :   As,  3^<>-i-5=6,  that 
f-w  6)30(      «i  is,  30  divided  by  5  is  equal  to  6. — Read  30 
l_by  5  equal  to  6. 
V         f     Numbers,  placed  fraclionwife,  do  likcwifc 
q,  j  denote  divifion,  the  Numerator  or   upper 

^K  ^  number  being  the  dividend,  and  the  Denomi- 

^i  j  nator  or  lower  number,  the  divifor,thus  \1^ 

\\%  the  fame  as  875-7-25=35. 
(      The  fign  of  Proportion,  thus,  2  :  4  ::  8  : 
'      '•      •  (  16,  that  is.  As  z  is  to  4  fo  is  8  to  16. 

r     Shews  that  the  difference  between  2  and 

I  9  added  to  6  is  equal  to  13/ — Read  9  minus 

'~Z*-^6—ti  {  2  plus  6  equal  to  13  ;  and  that  the  line  « 

I  top   (called   a    Finculu^n)  connctSts  all   the 

I  numbers  over  which  it  is  drawn. 

~r--  _       e      Signifies  that  the  fum  of  3  and  5  take* 

i>— 3+5—4     ^from  12  leaves  or  is  equal  to  4. 

— j  I  Signifies  the  fecond  Power  or  Square. 

— ]}  Signifies  the  third  Power  or  Cube. 
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PIKE'S  ARITHMETICK 


ABRIDGED. 


ARITHMETICK  is  the  Art  or  Science  of  ccra- 
puting  by  numbers,  and  is  comprifed  under  five 
principal  or  fundamental  Rules,  viz.  Notation  or  Nu- 
meration, Addition,  Subtraction,_Multiplic&- 
TioN  and  Divi&iON. 


NUMERATION" 

Teaches  the  different  value  of  figures  by  their  different 
places,  and  to  read  or  v/rite  any  fum  or  number  by  thefe 
ten  chara<5lers,  o,  1,2,  3,  4:,  5,  6,  7,  8,  9. — o  is  called 
a  cypher,  and  all  the  reil  are  called  figures  or  digits, 

2.  Befides  the  fimple  value  of  figures,  as  above  noted, 
they  have  each  a  local  value,  according  to  the  follow- 
ing law  ;  viz.  In  a  combination  of  figures,  reckoni'^g 
from  right  to  left,  the  figure,  in  the  firrt:  place,  reprefents 
its  primitive  fimple  value  ;  that  in  the  fecond  place,  ten 
times  its  fimple  value,  and  fo  on  j^  the  value  of  the  figure, 
in  each  fiicceeding  place,  being  tea  times  the  value  of  it, 
in  that  immediately  preceding  it. 

3.  The  values  of  the  places  are  eftimated  according  to 
their  order  :  The  iirft  is  denominated  the  place  of  units  ; 
the  fecond,  tens  ;  the  third,  hundreds,  and  fo  on,  as  in 
the  Table.  Thus,  in  the  number  3467  :.  7,  in  the  firft 
place,  fignifies  only  feyen  ;  6,  in  the  fecond  place,  figni- 
fies  6  tens,  orhxty  ;  4,  in  the  third  place,  four  hundred  ; 
3,  in  the  fourdi  place,  three  thoufand  ;  and  the  whole, 
taken  together,  is  read  thus  ;  three  thoufand  four  hun- 
dred and  llxty-feven. 

4.    A 


la  numeration: 

4.  A  cypher,  though  it  is  of  no  fignification  itfelf^  yet 
it  poffefles  a  place,  and,  when  fet  on  the  right  hand  of 
figures,  in  whole  numbers,  incieafes  th'eir  vahie  in  the 
fame  tenfold  proportion  ;  thus,  9  fignifies  only  nine  'r 
but,  if  a  cypher  is^  placed  on  its  rfght  hand,  thus,  90,  ic 
then  becomes  ninety. 

To  enumerate  any  parcel  of  %ures,  obferve  the  foB» 
lowing  Rule. 

FirJI.  Commit  thfi  words  at  the  head  of  the  Table^ 
"viz.  units,  tens,  hundreds,  &c.  to  memory  ;  then,  to  the 
fimple  value  of  each  figure,  join  the  name  of  its  place, 
beginning  at  the  left  hand,  and  reading  towards  the 
right — More  particularly — ^i.  Place  a  dot  under  the  right 
hand  figure  of  the  2d,  4th,  6th,  8th,  &c.  half  periods, 
and  the  figure  over  fuch  dot  will,  univerfally,  have  the 
name  of  thoufands. — 2.  Place  the  figures  i,  2,  3,  4,  Sec, 
as  indices,  oyer  the  2d,  3d,  4th,  &c.  period  :  Thefe  in- 
dices, will  then  ihow  the  number  of  times  the  millions  are 
involved — the  figure  under  i,  bearing  the  name  of  mill- 
ions, that  under  2,  the  name  of  billions  (or  millions  of 
millions)  that  under  3,  trillions  (or  millions  of  miilious  of 
jniilions.) 


EXAMPLE. 


£cxtiUi.     Quintlll.     QuatTiil.    Trillioni.     Billions.     Million*.       Units. 

ta.      un.     th.     un.      Ui.     un.      tli.     un.     th.     un.      th.    un.  c.x.t.c.x.u. 
f**^  r-*^  c'w^  r-v-(  r-f^  r-*-^  f*^*^  r-^^  r*^  r-*^  r-*o  r-*^  r**^  (^*o 

913,  ao8;ooo,34i,62o,057;2i9,356;8c9,379;i20,  4o6;t29,  763 

3    .    3       !3      t3       3       t3       s 


^ 


&*  ^  fc^  »>  f^  a-  >^ 

ss  :3  a  »  ^  c:  » 

S.  ^  ^  ^  ^  ^  «. 


NOTF 


NUMERATION.  it 

Note  i.  Billions  is  fubftltuted  for  millions  of  mill- 
ions ;  Trillions,  for  millions  of  millions  of  millions  : 
iQuatrillions,  for  millions  of  millions  of  millions  of 
millions. 

CJuintillions,  Sextillions,  Septillions,  Oiflillions,  Non- 
millions,  Decillions,  Undecillions,Duodecillions,  &c-  an- 
fwer  to  millioas  fo  often  involved  as  their  indices  refpec- 
tively  dencte. 

Note  2.  The  right  hand  figure  of  each  half  period 
.has  the  place  of  units,  of  that  half  period  j  the  middle 
one,  that  of  tens,  and  the  left  hand  one,  that  of  hua. 

■dreds. 


THE  APPLICATION. 

Wr'te  doWiii  inpropsrjigurcs^  the  follo'wing  nurnhers, 

piFceen. 

Two  hundred  and  feventy  nine. 
Three  thoufand,  four  hundred  and  three. 
Thirty  ^^Ly^n  thoufand,  five  hundred  and  fixty  feven. 
Fou.' hundred,  one  thoufand  and  twenty  eight. 
^'in'j  milhoiis,  feventy  two  thoufand  and   two   hundred. 
Fifty   five    millions;  three  hundred,  nine  thoufand  and 

pine. 
Eiglt,   hundred  millions,  forty  four  thouGnd,   and   fifty 

iive. 
Two  t'lnufand,  ilvc  hundred  and  forty  three    millions, 

four  hundred  and  thirty  one  t-houfind,  feven  handrtd 

and  two. 

JVriti  down,  la  morels  at  lengthy  the  foUoiving  numbers. 

879-:66  84: 91007   49163189186 
4091875  69074S591  500098400700 

NQtaticn 


8 

437 

W 

SCO 

'39 

:^5c6 
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SIMPLE   ABDITIOR 


I.  One. 

II.  Two. 

III.  Three. 
,JV.  Four. 

V.  Five. 

VI.  Six. 

VII.  Seven. 

VIII.  Eight. 

IX.  Nine. 

X.  Ten. 

XI.  Eleven. 

XII.  Twelve. 

XIII.  Thirteen. 
XIV.-  Fourteen. 

XV.  Fifteen. 

XVI.  Sixteen. 
XVI.   Seventeen. 
XVIII.   Eigiueen. 
XiX.  Nineteen. 
XX.   Twenty. 
XXX,   Thirty. 


Notation  by  Roman  Letters^ 

XL.  Forty. 
L.  Fifty. 
LX.  Sixty.    ■ 
LXX,  Seventy. 
LXXX.   Eighty. 
XC.   Ninety. 
C   Hundred. 
CC.  Two  hundred. 
CCC.  Three  hundred. 
CCCC.  Four  hundred. 
D  or  13.   Five  hundred. 
DC.   Six  hundred 
DCC.   Seven  hundred. 
DCCC.   Eight  hundred.       " 
DCCCC.   Nine  hundred. 
M  orClQ.   One  thoufand. 
I33.   Five" thoufand. 
1333.   Fifty  thoufand. 
I333I333.   Five  hund.  thott. 
MDCCCI V.    One  thoufand  eight 
hundred  and  four. 


A  lefs  literal  number,  placed  after  a  greater,  always 
Gugnients  the  value  of  the  greater;  if  put  before,  it  di- 
minifncs  it.  TJms,  VI  is  6  .;  IVis,4  ;  XI  is  11  ;  IX 
is  9,  tkc. 

ADDITION 

Is  the -putting  together  of  two  or  more  numbers,  or 
funis,  to  make  them  one  total,  or  whole  fum. 

SIMPLE  ADDITION 


Is  the  adding  of  feveral  integers  or  whole  numbers  to- 
^ether,  which  are  all  of  one  kind,  or  fort  ;  as,  7  pounds, 
12  pounds  rind  20  pounds,  being  added  together,  their 
aggregate,  or  fum  total,  is  39  pounds. 

Rule. 


5IMPLE  ADDITION.      * 
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Rule. 

Havmg  placed  units  under  units,  tens  under  tens,  Sec. 
'draw  aline  underneath,  and  begin  with  the  units  :  Af- 
ter adding  up  every  figure  in  tliat  column,  confider  how 
many  tens  are  contained  in  their  fum,  and,  placing  the 
excefs  under  the  units,  carry  fo  many,  as  5'ou  have  tens, 
to  the  next  column,  of  tens  :  Proceed  in  the  fame  manner 
through  every  column,  or  row,  and  fet  down  the  whole 
amount  of  the  laft  row. 

Proof. 

Begrn  at  the  top  of  the  fum,  and  reckon  the  figures 
downwatds,  in  the  fame  manner  as  they  were  added  up- 
wards, and,  if  it  be  right,  this  aggregate  wilk.be  equal  to 
the  firft.  Or,  cut  off  the  upper  line  of  figures,  and  find 
the  amount  of  the  reftj  then,  if  the  amount  and  upper 
line,  when  added,  be  equal  to  the  fum  total,  the  work  is 
fuppofed  to  be  right. 

Addition  and  Subtraction  TABLTi. 


1 1    2|  3|  4|  5!  6\  7i  81  9Uo\i'i\}2 


2 

3' 

-4 


J 

J 
_8 

"9! 


4!  5\  6|  7I  81  9\^o\iiU^U3\  14 
5!  ^i  71  _8|  9!iolii|i2|  13I14I15 
6\  7|   8|   9jioliiji2|i3'i4|i5;r6! 


7}  8i  9  io{ii|i2;i3!i4!i5;i61i7i 
8|  9!io|Ti!i2|i3ji4|i5ji6:i7li8' 


9iiQ<^i  112:1311 41 1 5l  1 6i  i7|i8ji  9! 


ic!ii|i2Jf3Ji4|i5Jr6  I7li8ii9l20 


ii|i2j  1 3I 14I 1 5 1 1 61 1 7 1 1 8!  1 91 20I2 1 


I2|i3li4|i5ii6ii7ii8ii9  2QI21J22 


"^^hen  ycu  would  add  two  numbers,  look  one  of  them 
in  the  left  hand  column,  and  the  ether  atop,  and  in  the 
B  common 
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SIMPLE  ADDITION. 


common  angle  of  meeting,  ot,  at  the  right  hand  of  the 
firft,  and  under  the  fecond,  you  will  find  the  fum— as,  $ 
and  8  is  13. 

When  you  would  fubtra(ft :  Find  the  number  to  be 
fubtradted  in  the  left  hand  codumn,  run  your  eye  along 
to  the  right  hand  till  you  find  the  number  from  which  it 
is  to  be  taken,  and  right  over  it,  atop,  you  will  find  the 
jdifference — as,  8,  taken  from  13,  leaves  5. 


E   X  ^   M 


p    L    E    s. 


I.     2. 

3- 

4- 

5- 

6. 

£'     lb. 

Cwt. 

Miles. 

Yards. 

£^ 

I       12 

123 

1234 

12345 

987654321 

2      34 

456 

5678 

67890 

123456789 

3      56 

789 

9098 

98765 

234567891 

4    78 

12 

7654 

4.3210 

345678910 

5    90* 

345 

3210 

1^345 

456789123 

6     I 

678 

69 

67890 

567879287 

7    23 

901 

4713 

74100 

67,8900028 

8    45 

234 

131 

64786 

789400690 

9    ^7 

567 

9128 

19876 

548769138 

7- 

8. 



9. 

10. 

1234567 

1234567 

67 

1234567 

2345678 

72 

H56 

123 

9876543 

3456789 

34565 

4567 

2102865 

4567890 

^566 

89093 

4321234 

5678209 

333    <55432i 

.5682098 

6789098 

90   J.2345^7 

6543218 

SUBTRACTION 


SIMPLE  SUBTRACTION. 


SUBTRACTION 

Teaclies  to  take  a  lefs  number  from  a  greater,  to  (ir.cf 
a  third,  (hewing  the  inequalit)',  excefs  or  difftrence  be- 
tween the  given  numbers  ;  and  it  is  both  fimple  and 
compound. 

SIMPLE    SUBTRACTION 

Teacl.es  to  find  the  difference  between  any  two  nuri> 
bers,  which  are  of  a  like  kind. 

R  u  L  eJ 

Place  the  larger  ri umber  appermofl,  and  the  lefs  un- 
derneath, fo  that  units  may  fland  under  units,  tens  under 
tens,  5cc.  then,  drawing  a  line  underneat'-s,  begin  wiili 
the  units,  and  fubtraift  the  lower  from  the  upper  figure, 
and  fet  down  the  remainder  ;  but  if  the  lower  figure  be 
greater  than  the  upper,  borrow  ten,  and  fubtra<5t  the 
lower  figure  therefrom  :  To  this  difference,  add  the  up- 
per figure,  which,  being  fet  down,  you  muft  add  one  ta- 
the  ten's  ))lace  of  tiie  lower  line,  for  that  which  you 
borrowed  ;  and  thus  proceed  through  the  whole. 

Proof. 

In  either  fimple,  or  compound  Subtraflion,  add  the 
remainder  and  the  lefs  lir.e  tcg-ethcr,  whofe  fum,  if  the 
woik  be  right,  will  be  equal  to  the  greater  line  : — Or, 
fibtradt  the  remainder  from  the  greater  line,  and  iht; 
difference  will  be  e(]^ual  to  the  lefs. 


Examples. 


t6"  multiplication^. 

Examples. 


1. 

r 

2. 

3-, 
Miles. 

4- 
Tank. 

Feet. 

6. 

From  2^ 
Take    I  2 

3 -'5 
103 

4670 
4020 

5^^934 
6182 

879647 
164348 

9187641 
91843 

Rem. 
Pioof. 


/■ 


S.     9. 


100200500400500600700800900  lOCCO  ICOOOOO 
98076D540320J £023045067089  ^9999       I 


MULTIPLIGATION 

Mny  be  accounte^J  the  moil  fcrviceable  Ralein'  Arith- 
netic.  It  teaches  liow  to  increafe  the  greater  of  two- 
r-un'.bers  given,  as  often  as  tli>;re  are  units  jn  the  lefs  ; 
pes  forms  the  work  of  many  additions 'in  tl,*:  raoil  conv 
penciicus  manner  J  brings  nuirjbers  of  great  denomina- 
tions into  fmail,  as  pounds  into  Ihillings,  pence,  or  far- 
trsipgs,  &c.  and,  by'knowing  the  value  of  one  thing,  we 
nnd  the  value  cf  many. 

It  confifis  of  three  parts. 

1.  The  Multiplicand,  or  number  given  to  be  niultl- 
plfed,  and,'  conrimonly,  the  largeil:  nuaibcr. 

2.  The  Multiplier,  or  number  to  multiply  by,  com- 
monly, the  leall  number. 

3.  The  Product  is  the  reflilt  of  the  work,  or  the  jTr^ 
fwei  to  the  quellioa. 

SIMPLE 


SIMPLE   MULTIPLICATION. 


SIMPLE   MULTIPLICATION 

Is  the  multiplying  of  any  two  numbers  together,  with- 
out having  regard  to  their  fignitication  ;  as, '^  times  8* 
is  ^6y  &c. 


MuLTy>LiCATiON  and  Division  TABLE. 


I 

2 

-^^ 

J 

4 

s 

1     6 

1    7  1     8 

9l 

10 

•I 

12 

i 

4 

6 

8 

10 

1  '2 

14  1  16 

18  1 

20 

22 

24 

3 

I     <^ 

9 

1 2 

T5 

I  18 

•iJl    1    2d 

1    27  1 

30 

33 

3(> 

4 

8 

12 

f6 

20 

1  24 

1  23  1  .32 

1    36! 

40 

i     44 

4^; 

5 

lO 

1  15 

20 

25 

1  :^o 

35  i  40 

45  1 

50 

f     55 

60 

6 

12 

i8 

24 

f30 

i  36 

42  1  iS 

1     54  1 

60 

1     66 

72 

7 

14 

21 

28 

35 

U2 

49  1  S'> 

[     63  1 

70 

77 

84 

8 

i6| 

24 

3^ 

40 

I48 

50  1  61 

7^  ! 

80 

88 

96 

9 

i8 

•27 

36  1 

45 

|54 

-63  1/2 

8t  1 

90 

99  1 

TOS 

to 

20 

30 

40 

50" 

loo 

70  i  80 

90  1 

ICO 

no  1 

t20 

^O 

22 

33 

44 

55 

!  66  1 

77  :  88  i 

99  ! 

no  j 

121  j 

13  a 

1.2 

24 

36 

48 

60 

1  7i 

84  1  96  1 

io8  1 

I2D   1 

^32.  1 

144 

To  learn  this  Talk,  for  Multiplicat'ibn  :  Find  your 
multiplier  in  the  left  hand  column,  and  your  multipli- 
cand atop,  and  in  the  common  angle  of  meeting,  or 
againft  your  multiplier,  along  at  the  right  hand,  and 
under  your  mulLipHcaad,  you  will  find  the  product,  or 
anfwer-.. 


To  karn  it,  for  Divifion  :  Find  the  divi(<>¥  in  the  left 
hand  column,  and  run  your  eye-  along  the  row  to  tlie 
right  hand  until  you  find  the  dividend  ;  then,  dire6tly 
07cr  ihe  dividend,  atop,  you  will  find  the  quotient,  Ihow- 
iug  how  ofcea  the.divifor  is  contained  in  the  dividend. 


3  2 


CASE 


1 3  SIMPLE   MULTTPLICATION. 

CASE       I. 

When  the  nvaltiplier  is  not  more  than  12,  always  plac- 
ing the  greateft  number  uppermoir,  fet  the  multipHer 
underneath,  units  under  units,  &c.  and  begin  as  the  Ta- 
ble direds,  fetting  down  the  unit  figure  under  units,  and 
carrying  the  tens  to  the  next  place,  in  all  lefpeif^s  as  in 
fimple  addition. 

Proof. 

Multiply  the  multiplier  by  the  multiplicand-. 
Examples. 


Prod. 


I. 

37934 

2 

2. 

769308 

3 

3- 

4980c 

)76 
4 

4- 
763806 

S 

» 

• 

5- 

67589 

6 

6. 
503764 

7 

7- 
3918295 

8 

859 

8. 

9164785 

9 

10 
5864' 

9- 

4879567- 

10 

'34 
1 1 

II. 

3478649 
12 

CASE      II. 

When  the  multiplier  confiils  of  more  places  than  onej 
mu4tip]y  each  figure  in  the  multiplicand  by  every  figare 
in  the  nsultiplier,  beginning  with  the  units,  and  placi-ig  ihe 
firfl;  figure  of  each  produ<5t  exadly  under , its  multipli- 
er ;  Laftly,  add  thefe  feveral  products  together,  in  the 

fame 


SIMPLE    MULTIPLICATIOK.  ivp 

feme  order  as  they  ftand,   and  their  fum  will  be  tbeir- 
totai  produ<5l. 

Examples. 


I. 

47 

2. 

8324629 
59 

3- 

46293845 

76 

44502738 
25430136 

od.  298804098 

4- 
647906 

.  4873 

5- 
7 6048 J 

9152 

6. 

91867584- 
6875 

3157245938 

6959940416 

631589640000 

CASE       IIT. 

When  the  multiplier  is  a  conapolite  number,  that  iSf 
when  it  is  produced  by  the  multiplication  of  any  two 
numbers  in  the  Table,  multiply  tlie  multiplicand  by  one 
of  thofe  figures,  firft,  and  that  produdt  by  the  other; 
And  the  iaft  produd  will  be  the  total  required. 

Examples- 

I.  2.  3. 

Mult.  59375  by  35.  39187  by  48.  91632  by  56* 
7 

7X5=35 

415625 

5 

2078125 

-       Mult,    ^ 


3Q 


SIMPLE   MULTIPLTCATIOl^ 


4.  5'  '6. 

Mult.  91738  by  81.      359^3  t>y  72.     847396  by  99. 

7.  8.  9. 

Muit.  38462 by  108.  7493J7byi2r.  9043278 by  144^ 

CAS    E      IV. 

When  there  are  cyphers  an  the  right  hand"  of,  either 
the  multiplicand,  or  multiplier,  or  both,  negle<S  thofe  cy- 
phers ;  then  place  the  fignificant  figures  under  one  anoth- 
er, and  multiply  by  them  only;  add  them  together,  as 
before  direded,  and  place  to  the  right  hand  as^many  cj?- 
phers  as  there  are  in  both  the  factors. 

Example  s» 


I. 

2, 

5"- 

679.10' 

956700 

9.3013700a 

5600 

320 

9yoo 

Prod.  380296000   3061440CO  8836301500000 


4- 

5- 

f). 

359260 

8 1 9600O' 

623000 

73^4 

59180 

589C00 

Prod.  2645590640  485039280000  366947000C00 


C    A    S    e:     v..  * 

When  there  are  cyphers  between  the  fignlfTcant  figures- 
of  the  multiplier,  omit  multiplying  by  them,  and  place 
the  firll  figure  of  each  product-  of  the  fignificant  figures, 
exadly  under  that  figure  by  which  you  multiply  ;  laftly,. 
add  them  together,  and  their  fum  will  be  the  total 
produ<a. 

Examples* 
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Examples. 


I. 

2. 

3- 

5397 

85630 

48976850 

8009 

7005 

400030 

48573 
4317^^ 


Prod.  43224573  599838150  19592209305500. 


CASE     vr. 

To  multiply  by  10,  100,  looo,  &c.  fet  down  the  mul- 
ti))licand  underneath,  and  join  th«  cyphers  in  your  mu!tl»- 
plier  to  the  right  hand  of  tkem. 

Examples. 
I.  2.  3.  4. 

57935       S4935         613975      8473965 

10  ICO  1000  10000 


Prod.  579350 


CASE       \^. 

To  multiply  by  99,  999,  &c.  in  one  line  ;  place  as 
many  dots  at  the  right  hand  of  the  multiplicand,  as  there 
are  figures  of  9  in  your  multiplier,  which  dots  fjppofe  to 
be  cyphers  ;  then,  beginning  with  the  right  hand  dot, 
fubtraft  the  g hen  multiplicand  from  the  ne-w  one,  and  the: 
remainder  will  be  the  total  produft. 

E    X    A    M    P    L    E    s^. 

Mult.  371967...  r     Accord-1  37^967- ••    Minuerdo, 
^y         999        J  ing  to  the  (         3719^7     Subtrah,. 

i  Rule  it  will  f 

371595033  (^ftaudthus,J  371595033  Rem. or  to- 

-. ,  —  ..   talProd,. 

'  CASE 


^         SIMPLE    MULTIPLICATION'. 

CASE.     VIIL 

To  multiply  by  13,  14,  15,  &c.  to  19  :  Plaoe  your 
multiplier  at  the  right  of  the  multiplicand,  with  the  (ig* 
of  multiplicatioa  between  them,  and  multiply  with  the 
unit  figure,  only,  of  the  multiplier,  removing  the  product 
one  figure  to  die  right  hand  of  the  multiplicand  ;  then 
stdd  ail  together^  and.  their  fum  will  be  the  total  produft. 

E   X  A    M    P    L   E    s»^ 


T. 

75964X13 
227892 

7598X14 

5- 

76013x1^ 

Prod.  987532 

4' 
8196X  16^ 

3179x17- 

4679X19.' 

Prod. 

Cr  A     S    E      IX. 

To  multiply  by  l,oi,  102,  105,  &c.  to  109  :  Multi- 
,jply  by  the  right  hat>S  figure,  only,  of  the  muldplier,  re- 
moviiig  the  produdl  two  figures  to  the  right  hand  of  the 
multipffcand  :  Add  all  together,  and  the  fum  will  be  the 
K>tal  produ(5l.  In  the  fame  manner  proceed  with  100 1>. 
i.Q02^  &c.  removing  the  produd  three  figures. 


Examples, 


•SIMPLE    MULTIPLICATION.  ^j 

Examples. 

T.  2.  3- 

64795x101         79I64XI.OJS        3759^X10^ 
64795 


Frod.   6544295 


4-  ^'  o* 

73967X104    84973X105  748794X10^ 


f^od. 


7.  8-  .9- 

87958x107      395867x108  5916379x109 


Prod. 


CASE      X. 

To  multiply  by  21,  31,  41,  &c.  to  91  :  Multiply  by 
the  ten's  figure,  only,  of  the  multiplier,  and  fet  the  unit 
figure  of  the  produd  under  the  place  of  tens  ;  add  them 
all  together,  and  their  fum  will  be  th^toul  prodad. 

Examples. 


I. 

73918x21 
X47836 

2. 
56934x31 

3- 
86789X41 

1552278 

4- 
759MX51 

5- 

37954X61 

6. 

73958X71 

DIVISION 

a.4r  SIMPLE  DIVISION. 


DIVISION 

Teaclies  to  feparate  any  number,  or  quantity  given, 
into  any  nuniber  of  parts  ailigned :  or  to  find  how  often 
one  number  is  contained  in  another  ;  or  from  any  two 
numbers  given,  to  Hr.d  a  third,  which  fliall  confiil  of  fo 
inany  units,  as  the  one  of  thofe  ^iven  numbers  is  compre- 
hended in  the  other  ;  and  is  a  concife  way  of  perform- 
ing feveral  Subtractions. 

There  are  four  principal  parts  to  be  noticed  in  Di- 
'vifion,  viz. 

1.  The  Dividend,  or  number  given  to  be  divided. 

2.  The  Divifor,  or  number  given  to  divide  by. 

3.  The  Quotient,  or  anfwer  to  the  queflion,  which 
ihows  how  often  the  divifor  is  contained  in  the  dividend. 

4.  The  Remainder  (which  is  always  lefs  than  the  di- 
vifor, and  of  the  fame  name  with  the  dividend)  is  very 
uncertain,  as  there  is  foraetimes  a  remainder,  and  iome- 
times  noLt.  ♦'-''^M^ 

Divifion  is  both  (imple  and  compound. 

Proof. 

Multiply  the  divifor  and  quotient  together,  and  add 
the  remainder,  if  there  be  any,  to  the  produ^  ;  If  the 
"work  be  right,  that  fum  will  be  equal  to  the  dividend. 

SIMPLE   DIVISION 

Is  the  dividing  of  one  number  by  another,  without 
regard  to  their  values  :  As,  56,  divided  by  8,  produces 
7  in  the  quotient ;  That  is,  8  is  contained  7  times  in  56, 


SIMPLE  DIVISION.  25 

^     C    A    S    E       I.* 

Rule. 

Firfl,  feek  how  many  limes  the  dlvifor  is  contained 
in  a  competent  number  of  the  firfl:  figures  of  the  divi- 
dend ;  when  found,  place  the  figure  in  the  quotient  ; 
multiply  the  divifor  by  this  quotient  figure  ;  place  the 
prodiid  underthe  left  hand  figures  of  the  dividend  ;  then 
fubtrad  it  therefrom,  and  bring  down  the  next  figure  of 
■the  dividend  to  the  right  hand  of  the  remainder  ;  If, 
v.hen  you  have  brought  down  a  figure  to  the  remainder, 
it  is  ftill  lefs  than  die  divifor,  a  cypher  muft  be  placed  in 
the  quotient,  and  another  figure  be  brought  down  ;  after 
which,  you  muft  feek,  miiltiply,  and  fubtra^,  till  you 
have  brought  down  every  figure  of  the  dividend. 

Examples. 


*  When  there  is  no  remainder  to  a  divIGon,  the  quotient  is 
the  abfolute  and  perPcCt  anfwer  to  the  queftiun  ;  but  where 
there  is  a  remainder,  it  m.^y  be  obferved,  that  it  goes  fo  much 
towards  another  time  as  it  approaches  the  divifor  ;  thus,  if  the 
remainder  be  half  the  divifor,  it  will  fb  half  of  a  time  more, 
and  fo  on  ;  in  order,  therefore,  to  complete  the  quotient,  put 
fhe  laft  remainder  to  the  end  of  it,  above  aline,  and  the  divi- 
for btlow  k. 

It  is  fometimes  difficult  to  find  how  often  the  divifor  may  be 
had  in  the  numbers  of  the  fcveral  fteps  of  the  opera Lion  :  The 
beft  way  will  be  to  find  liow  often  the  firft  figure  of  the  divifor 
.may  l>e  had  in  the  firft,  or  two  firft  figures  of  the  di\  idetid,and 
the  anfwer,  made  iefs  by  one  or  two,  is,  generally,  the  figure 
wanted  ;  but  if,  after  fubtradling  the  produ<5l  of  the  divifor  and 
•Tuotient  from  the  dividend,  the  remainder  be  eqwal  to,  or  ex- 
ceed, the  divifor,  the  quotient  figure  muft  be  increafed  ac- 
cordingly. 


z6  SIMPLE  DIVISION. 


Examples, 

Divifor.  Dividend.  Quotieat. 
3)175817(5^605 
15 


25      V  Proof. 

24  58605   Quotient. 

X3  Diviror4-2 


38 

18  175817 


17 
15 


2  Rem. 


In  this  example,  I  find  thnt  5,  the  divifof,  cannot  be 
contained  in  the  firft  figure  of  the  dividend  ;  therefore,  I 
take  two  figures,  viz.  17,  and  inquire  how  often  3  is 
contained  therein,  which  finding  to  be  5  times,  I  place 
the  5  in  the  quotient,  and  multiply  the  divifor  by  it,  fet- 
ting  the  firfl:  figure  of  the  multiplication  under  the  7  in  the 
dividend,  &c.  I  then  fubtrad  15  from  17,  and  find  a 
remainder  of  2,  to  the  right  hand  of  which,  I  bring  down 
the  next  figure  of  the  dividend,  viz.  5  ;  tlien,  I  inquire 
how  often  the  divifor  3  is  contained  in  25,  and,  finding  it 
to  be  8  times,  I  multiply  by  8,  and  proceed  as  before,  till 
I  bring  down  the  1,  when,  finding  I  cannot  have  the  di- 
vifor in  I,  I  place  o  In  the  quotient,  and  bringdown  7  to 
the  I,  and  proceed  as  at  the  firft. 

Obferve,  that  in  multiplying  by  3,  I  add  in  the  2. 


Examples* 


SIMPLE  DIVISION.  r? 

Examples. 


2. 

)i53598(529<5 
H5 

5- 

^493)9i<'^76375(Hf5® 
•       6493 

85 
5^ 

26946 

25972 

279 
261 

9743 
6493 

188 
174 

32507 
32465 

H 

425 

28)503775( 

5.                        6, 

35)197 i84(         85)994466( 

7.  8.  9. 

2S^)S79^5^l{    5479)483956f95{    5<579)i5647394( 

10.  II. 

38473)1  !9i84693(         64i976)9i87642959( 

12. 

5823789)79i822376496( 

'3- 

125456789)121932631 II 2635269( 

CASE      U. 

When  tliere  Is  one  cypher,  or  more,  at  the  right  hand 
of  the  divifor,  it  or  they  mutl  be  cut  off;  alio,  cut  off  the 
fame  number  of  figures  from  the  dividend,  and  then  pro- 
ceed as  in  cafe  fir{l :  But  tiie  figures  which  were  cut  off 
from  the  dividend  muitbe  placed  at  the  right  hand  of  the 
remainder. 

Examples* 


^8  SIMPLE  DiyiSION. 

Examples. 
r.  '  2. 

>^5 


544  $'  ■ 

520  9 '7%7  65^3  { 


H3 


i(. 


y^ 


483  '  4. 

455'  875000)9 1 7  647-89450ooo( 

276 

1675  ^^^' 

5.  6.  7. 

Q^ot.  Rem.  Quot.  Rem,  Quot.      Rem. 

110)958416       i!oo)76495l,:iQ       i!oco)9375i839l4$2 

Note.  In  dividing  by  10,  too,  icoc,  &c.  when  yoa 
cut  off  as  many  figures  from  the  dividend,  as  there  are 
cypher.^  in  tile  divifor,  your  work  is  done  ;  thofe  figures, 
cut  olf  at  tiie  right  hand,  are  the  remainder,  and  thofe 
00  the  left,  the  quotient,  as  above. 

CASE       III, 
Short  Divlfion  is,  when  lihe  divifor  does  not  exceed  f  2.i 

^  Rule. 

Firfl,  feek  how  often  the  divifor  can  be  had  in  the  firft 
%utc,  or  figures^,  of  the  dlYidend  j  which,  when  found, 

placQ 
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place  In  the  quotient ;  then,  mentally^  multiply  your  di- 
vi.'or  by  the  figure  piaced  in  the  quotient,  and  lubtraifl 
the  produdt  from  the  hke  number  of  the  left  hand  fig- 
ures '  f  your  dividend,  and  the  units  which  remain  muit 
be  accounted  fo  many  tens,  which  you  mult  fu]jpofe  to 
ftand  at  the  left  hand  of  the  next  figure  in  the  dividend, 
and  to  be  reckoned  with  it  ;  then,  feek  how  often  you 
can  have  your  divifor  in  thofe  two  figures  ;  but,  if  noth- 
ing remain,  you  mud  then  feek  how  otjtcn  your  di'-  ifor  is 
contained  in  the  next  figure,  or  figures,,  and  thus  proceed 
till  you  have  donc« 


Example 


s. 


Divifor.  Dividend.  2.  3.  4. 

2)7^93>       i)S^9^'h     5)'^33"9^      ^)^47'957 
Quot.      35967—^ 


5.  6.  7. 

8)543784^     .  9)4596378+  1-1)91843756 


CASE       IV. 

When  the  divifor  is  fuch  a  number,  that  any  two,  or 
more,  figures  in  the  table,  being  multiplied  together, 
will  produce  it.  divide  the  given  dividend  byoneof  thof^ 
iiguies  ;  the  quotient,  thence  arifing,  by  the  other,  and 
fo  oa  ;  and  the  laft  quotient  will  be  the  anfwer.*  > 

Examples. 

*  As  the  learner,  at  prcfcr.t,  is  fappofed  to  be  unacquainted 
TNith  the  nature  of  fraction';,  and  as  the  quotient  Is  incomplete 
without  the  re.Tiainder—  I  iliall  here  give  a  rule  for  finding  the 
true  remaiiidcr,  without  having  recouire  to  fra^SUons. 

C    2 


50  SIMPLE  DIVISION. 

Examples. 

Firft  Method.  Second  Method. 

9)196473       ,  8)196473 


8)21830  9)24559 

Quot.    2728 — 57  Qaot.    2728 — 57 

In  xh^jirjl  operation,  in  dividing  by  9,  3  remains,  and 
by  8,  6  remains  j  which  being  the  laft  remainder,  I  mul- 
tiply it  by  the  firll  divifor  9,  and  add  in  the  tirft  remain- 
der 3,  and  they  make  57,  the  true  remainder.  In  the 
fecond  method,  dividing  by  8,  i  remains,  and  by  9,  7  re- 
mains ;  I  therefore  multiply  7,  the  laft  remainder,  by  8,. 
adding  in  the  i,  and  they  make  57,  as  before. 


2.         3.        4.         5. 
36)79638   25)^97835   84)93975   54)93738764 

6.  7.  8. 

J20753^3939     132)38473692    144)89^376429732^ 

Stippkmeni  io  CcntraShns  in  Muhiplicatton. 

The  fhortell  method  of  multiplication,  when  the 
multiplier  is  any  even  part  of  100,  looo,  &c.  is  by  divis- 
ion ;  for  if  the  multiplicand  be  increafed  by  a  number  of 
cyphers  equal  to  the  places  in  the  multiplier,  and  a  part 

of 

R    U    L    £. 

Multiply  the  quotient  by  the  divifor  ;  fubtrad;  the  pr6dnA 
from  the  dividend,  and  the  refult  will  be  the  true  remainder. 
The  Rule  which  is  mofl  commonly  made  ufe  of,  when  the 
drivifor  is  a  compofite  number,  is, 

R    B    L    E       II. 

Multiply  the  lad  remainder  by  the  preceding  divifor,  or  faft 
but  one,  and  to  the  producft  add  the  preceding  remainder  j 
multiply  this  fum  by  the  next  preceding  divifor,  and  to  the 
j>rv)du£i  add  the  next  prq^tdmg  remainder;  and  fo  on,  till  you 
have  gone  through  all  the  diTilors  and  remainders,  to  the  firft. 


TABLES. 


3-* 


of  that  proda<5t  ta^en  for  the  fame  proportion,  which  the 
multiplier  bears  to  i,  and  the  fame  number  of  cyphers 
annexed  to  ir,  the  quotient  will  be  the  product. 

I.  Mult.  39756  into  J 25.     2.  Mult.  57638  by  33y. 
125=^  of  loco,  wherefore,   33J=T  of  ico,  therefore, 
8)39756000  3)5763800 


49 695 CO  Produd. 


192 1266-3-  Frod. 


TABLES  IN  COMPOUND  ADDITION.. 


I.     MONEY. 

1 

4  Farthings T                ("Penny. 
12  Pence        >  make   i  <  Shilling. 
20  Shillings  J                (.Pcufld. 

MaTked' 
qrs.    d 

s. 

Farthings. 

4  =       I  Penny. 

48   =r     12   =      I    Shilling. 
960  =  240  =   20  =    I   Pound 

Pence  Tables^ 

d.         s.     d.              d.           s. 

d; 

20  =:    1      8 

120  =    10 

0 

30  =    2     6 

130  =    10 

10 

40  =   3     4 
50  =  4     2 

60  =  5     0 

1 40  =    I i 
150  =    12 
160  =    13 

8 
6 

4 

70  =  5   10 
80  .=  6     8 

170  =    14 
180  =    15 

2 
0 

90  =;  7     6 
100  =84 

190  :x    15 
200    =    16 

10    . 

110  =  92 

- 

5* 


TABLES, 

s. 

d: 

s. 

d. 

I  = 

12 

II 

= 

132 

2  = 

3  = 

4  =^ 

5  = 

24 

36 

48 

60 

12 
13 

15 

=z: 

144 
156 

i63' 
180 

6  = 

72 

16 

= 

193 

7  = 

8  = 

84 
96 

17 
18 

= 

204; 
216 

9  = 

108 

19 

==>• 

228 

ro  = 

120 

20 

= 

240- 

2.    TROY  W^EIGHT.*" 


24  Grains  1 

20  Pennyweights  >  make 

12  Ounces  j 


rPennywt. 
I  <  Ounce, 
t  Pound 


Marked 
grs.   pwt. 
cz. 


J.     AVOIRDUPOIS  WEIGHT.f 

Marked 
16  Drams  \  Q  i  Ounce.  dr.    oz. 

x6  Ounces         /^  ^  i   Pound>  Jfe 

28  Pounds         \   make    "N^f  of  a  hundred  wt.       qr.. 
4  Qiiarters       (  J  100  wt.  or  112  lbs.  Cwt. 

30  b.und.  wt.     J  C  1   Ton,  T.. 

4.  APOTHECARIES' 


•  By  this  weight  are  weighed  Gold,  Silver,  Jewels,  Ele<ftoa- 
xies,  and  all  Liquors. 

Note.  175  Troy  ounces  are  precifely  equal  to  ipz  Avoir- 
dupois ounces,  and  '75  Troy  pounds  are  equal  to  144  Avoir- 
dupois, lib.  Trc»y=37 60  grains, and  lib.  Avoirdupois=7000 
grains. 

f  By  Avoirdupois  are  weighed  all  coai  "e  and  drofTy  goods, 
grocery  and  chandlery  wares  j  bread,  aad  all  n^cftals,  except 
Gold  and  Silrtr. 


TABLES. 


n 


4.     APOTHECARIES'  WEIGHT.* 


20  Grains 
3   Scruples 
8  Drams 

12  Ounces 


make   i 


"Scruple.  Marked  gr« 

Dram. 

Ounce. 

Pound, 


9 
5 
% 
lb 


CLOTH  MEASURE. 


2|  Inches 

4  NaiJs,  or  9  Inches 

4  Quarters,  or  36  In 

3  Q^iartcrs,  or  27  In. 

5  Quarters,  or  45  In.  }>  |*  <[  EH  Englifh. 

6  Qu,arters,  or  54  In. 

4  Q£S.  1 1  In.  crl 
37  In.  and  i  fifth  j 
3  Qrs.  and  2  thirds 


fNail.         Marked  in.  na. 
I  Quarter  of  a  yard.        qr 


Yard. 

Ell  Flemifh. 


Ell  French, 
Ell  Scotch. 
Spanifh  Van 


yd. 
E.  Fl. 
E.  E. 
E.Fr. 

E.  Sc. 


6.    LONG  MEASURE.! 


3  Barley  corns^ 
12  Inches 

3  Feet 

5^Yds.  or  i6\  feet 
40  Poles 

8  Furlongs 

69I  Stat,  miles  nearly 
360  Degrees: 


'  Inch.    Marktd  bar.  in* 
Foot.  ft. 

Yard.  yd. 

Rod,  Perch,  or  Pole.  pol. 
fur. 


J  Furlong. 
1  Mi'e. 


C  Degree  of  a 
\  great  Circle. 
j    r  A  great  Circle 
(,  (^  of  the  Earth. 


mile, 
de^ 

Or, 


*  All  the  weights  now  ufed  by  Apothecaries,  above  graiuj, 
are  Avoirdupois. 

The  Apothecaries'  pound  and  ounce,  and  the  pound  and 
ounce  Troy,  are  the  fame,,onIy  differently  divided  and  Tubdi- 
>     v'ided. 

't  The  ufe  of  Long  Meafure  is  to  n\cafure  the  diilance  cif 
places,  or  any  other,  tiling,  where  length  is  confldcred  witliout 
regard  to  breadth.  Not* 


3* 


TABLES. 


Or,  in  Meafuring  DljlanceSi 


7t?oV  Inches 
25  Links 
100  Links 
JO  Chains 

8  Furlongs 


i 


make 


Link. 

Pole. 

Chain. 

Furlong. 

M*ie. 


7.     TLME.* 


60 
60 

24 
7 
4 

13 


Seconds 

Minutes 

Hours 

Days 

Weeks 

Mo.  I  day  &  6  hours 


Minute.  Marked  s.  m. 


Hour. 
Day. 
Week. 
Month. 
Julian  Year. 


h. 

d. 

w. 

mo. 

yr. 


8.     LAND,  OR  SQUARE  MEASURE. 


144  Inches 
9  Feet 
30^  Yards,  or 
272^  Feet 
.40  Poles 
4  Roods,  or  1 60  Rods 
or  4840  yards 
640  Acres 


} 


•} 


I         I 


J         I 


Square  foot* 
_^  Yard. 


Note;  60  geometrical  miles  make  a  degree' — 4  inches  a 
hand — 5  feet  a  geometrical  pace;  6  points  make  x  line,  1% 
lines  an  inch,  11  inches  a  foot,  and  6  feet  i  French  toife,  or 
fathom,  equal  to  6  feet  4  inches,  8,812875  lines,  Englilli  mpal"- 
ure.  1  EngliOi  foot  equal  to  1 1  inches,  3,1154  lines,  French. 
66  feet,  or  4  poles,  make  a  Gunter's  chain.  >  3  miles  make  a- 
ieague. 

*  By   the  calendar,.  th«  year  is  divided  in   the  following 
manner : 
Thirty  days  hath  September,  April,  Jnne,  and  November  ; 
February  twenty  eight  alone,  and  all  the  refl  have  thirty  one. 
When  you  can  divide  the  year  of  our  Lord   by  4, ..without 
any  remainder,  it  is  then   Biflextile,  or  Leap  Year,  in  which. 
February  has  29  days. 


S728 
27 

40 

128 


Inches 

Feet 

Ft.  of  round  tim 

50  ft.  of  hewn  tim 

Sol.  Ft.  i.e.  8  in  len 

4  in  brdth.  &  4  in  ht 


TABLES. 
SOLID  MEASURE.* 
1 


35 


f  Foot. 
I  Yard. 


^  ^  Ton  or  Load. 


Cord  of  Wood. 


10.     WINE  MEASURE-t 


2  Pints 
4  Quarts 

10  Gallons 
18  Gallons 
3iiGallcns 
42  Gallons 
=63   Gallons 

2 

2  Pipes 


Hogiheads 


1 1.     ALE  OP. 


f  Quart.      Marked  ■^tz.  qts. 

I  GaHon.  gal. 

I  Anchor  of  Brandy,     anc, 

3    I  Runlet.  run. 

>  |-  <;  Half  hogfhead.         *hhd. 

„    j  Tierce.  tier. 

I  Hogdiead.  hhd. 

]  Pipe  or  BHtt.         P.  or  B. 

I,  Tun.  Tun. 


1  f  Quart.       Marked     pts.  tjts. 

I  I  Giiilon.                              gal. 

]  I  Firk.  of  Ale  in  Lon.    A. fir. 

j  g    I  Firkin  of  Ale  or  Beer. 

^  -     !  Fir.  of  Beer  in  Lon.     B.fir. 


^^1 


2  Pints 
4  Quarts 

8  Gallons 
SiGallons 

9  Gallons 
2   Firkins 

2   Kilderkins 

1  |Bar.  or  45  Gall. 

2  Barrels 

3  Bar.  or  2  Hhd. 


*  By  Solid  Meafnre  are  meafured  all  things  that  have 
length,  breadth,  and  depth. 

f  All  Brandies,  Spirits,  P^rry,  Cider,  Mead,  Vlnc^rar,  Honer, 
and  Oil,  are  meafured  by  Wine  Meafurc^  Hcuey  is,  coai- 
inonly,  fold  by  the  pound  Avoirdupois. 


Kilderkin. 

kil 

Barrel. 

bar 

Flogfliead  of  Beer. 

hhd 

Puncheon. 

pun 

Butt. 

butt 

12. 

DRY 

\ 


\  Milk  b  fold  by  -the  Beer  quart. 


36 


COMPOUND  ADDITION. 


12.     DRY  MEASURE.* 


^.: 


Pmts 
Quarts 
Pottles 
Gallons 
Pecks 
Bufhels 
2   Strike's 
2  Cooms 

4  Quarters 
4^  Quarters 

5  Quartets 
z  W  ey  s 


■"Qiiart.   Marhd  pts.   qt< 

Pottle.                          pot 

Xrallon.                       gal 

Peck.                            i)k 

\l^ 

Bufliel.                          bu 
Strike.                          frr 
Coom.                           CO 

^ 

Quarter.                        qr 
Chaldron.                      ch 

Chaldron  in  London. 

Wey.                          wey 
^Lafl.                           Jail 

COMPOUND    ADDITION 

^^  Is  the  adding  of  fcvcvsl  f;r.Trr>r?e'.'s  together,  having  dif- 
ferent denominations,  as  Pounds,  Shillings,  Pence,  &c. 
Tons,  Hundreds,  Quarters,  &c. 


R  u 


L    E. 


1.  Place  the  numbers,  fo  that  thofe  of  the  fame  dc- 
liomination  may  ftand  direftly  under  each  other. 

2.  Add  the  frrft  column  or  denomination  together 
as  in  whole  numbers  ;  then  divide  the  fum  by  as  many  of 
the  fame  denomination  as  make  one  of  the  next  greater, 
fetting  down  the  remainder  under  the  column  added,  and 
carry  the  quotient  to  the  next  fuperior  denomination, 
continuing  tho  fame  to  the  laft,  which  add  as  in  Cmple 
addition. 

1.  MONEY. 


•  This  meafure  is  applied  to  all  dry  goods,  as  Corn,  Seed, 
Fruit,  Roots,  Salt,  Sand,  Oyfters,  and  Coals. 

A  Winchtfter  Bufliel  is'  x8^  inches  diameter,  and  8  inches 
deep. 


COMPOUND  ADDITION. 
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I.     MONEY. 

E 

X   A   M   r 

L    £ 

1. 

1. 

2. 

3- 

£■  ». 

d. 

;^. 

s.        d. 

qr. 

/*.       s.       d.  qr. 

9     i6 

lO 

47 

17       6 

2 

847      II      II      3 

7      lo 

9 

3 

9     10 

3 

419     19       6     I 

o     i8 

6 

75 

13       9 

I 

59       6     10     0 

5     II 

11 

4 

II      11 

0 

747     J  6       12 

4- 

5- 

6. 

£'    s. 

d. 

qr. 

/*.      s. 

d.  qr.         ;f.     s.  d.qr. 

915  10 

10 

2 

764  13  : 

10  2 

584  19  10  3 

64    8 

9 

I 

43     9 

8   I 

765    14     8   I 

.    5   16 

1 1 

3 

59  17   1 

[I     2 

91    17   10  2 

419     2 

10 

2 

817   16 

9  3 

18  19     6  i 

F&ENCH  Money. 


1 2  Deniers,  or  Pence  " 

I  => 

rSol,  or  Shilling. 

20  Sols,  or  Shillings 

t^. 

1  Livre,  or  Pound. 

3   Livres,  or  Pounds   j 

►■  ?r  ■ 

1  Crown  of  exchange. 

6  Livres,  or  Pounds  J 

"•  1 

[^RealCro.or,  ecu  d'argent, 

Cr.  exc.  liv.    fols.    den. 

Ecu  d'ar.  liv.  fols.    den. 

976      2      17      10 

5^7     5     ^3     II 

379      I       12        6 

389     I     19      6 

49 1       I         0      II 

"" 

548       4       17        JO 

592     2      15       8 

632     3     II       9 

Phennings 


Dutch  Money. 


2  Groats,  or  16  Phennings 
20  Stivers 

D 


i  >.  CGu 


3   f  Groat. 

tiver. 
Guilder  or  Florb. 

Also, 


St  COMPOUND  ADDITION. 

Also, 


:12  Groats,  or 

6  Stivers         1      .         f  Schilling, 
or  6  Guilders  3                J_  Pound. 

20  I 

Schillings, 

Guild,  ftiv.    gr. 

ph.       Guild,    ftiv.   phi.           £.        fch.    gro. 

167 

17     I 

7        549    J9     14        357     iS     11 

348 

12     0 

6         317     21     1.2         508     12       6 

491 

13     I 

3         ^59     13       S        497     13     10 

749 

19     I 

4        467     10     15         618     17       8 

2.    TROY  WEIGHT. 

I. 

2.                           3. 

lb. 

oz.    pxvts 

lb.      oz.  p-wts.  gr.           lb.    oz.pwts.gr. 

767 

10     17 

649   II    19  20          859     9    15    20 

39 

6      9 

32     9     6     5        437  10  17  22 

417 

II          16 

841   10  II    19        641   n     60 

935 

9     17 

473     9  17  23        738     9  12  18 

3.    AVOIRDUPOIS  WEIGHT. 

I. 

2.                              3- 

lb. 

oz.   dr. 

T.  Cwt.qrs.lb.            T.  Cwt.qrs.Ib.  02.   dr. 

,19 

13    12 

59  ^3  2  J?        9'   ^7  2  25  13  15 

21 

9     6 

6    17     1    21             19      9   0    17    10    12 

4 

15   15 

45  II  3  25         14  13  2     0    9  II 

22 

10    5 

57  16  2  19        47   II  3  19  14    0 

4.    APOTHECARIES'  WEIGHT. 

I. 

2.                            3- 

s  ? 

1    gr. 

§     3     9    gr.                tb  5    S  9  gr. 

9     I 

17 

10     7     3     19             12   11  6  I   15 

3     2 

19 

6     3     0     12              4    9  I  0  12 

6     1 

17 

7     6     I     17            91102216 

4    0 

6 

95     2     12              4812  19 

5.     CLOTH 

COMPOUND  ADDITION.  39 

5..    CLOTH  MEASURE. 


Yd. 

70 

3 

42 
57 

r. 

qr. 
2 

3 

3 

2 

n. 

3- 
r 

3 

2 

6.  ; 

2.                               3. 

E.E.    qr.    n;                       E.F1.    qr.    n. 
91       3      2                        914      2      3 
49      4      3                             49       2       1 
623                          ^61       3       0 
84      4       L                            84      0       2 

LONG  MEASURE* 

Pol. 
r2 

9 
8 

7 

I. 

ft. 
1 1 
16 
12 
15 

in. 
10 

9 
II 

6 

2.                                3- 

Mil.  fur.pol.          Deg.  mi,  fur.pol.  ft.    in.  be. 
9  7  3^          759  5^  ^  29  15    10  2 
7  3   ^9          317  39  »   36   II     6  I 
4  I   24          497  63  7  24     9     8  I 
6  5   12          562   17  0  II   13   II  0 

TIME. 


I. 

2. 

.^• 

W.d. 

h. 

m. 

8. 

Y. 

mo. 

d. 

Y.  mo. 

w. 

d.  h. 

m.    i. 

3  6 

22 

57 

42 

19 

10 

^9 

57    II 

3 

6  23 

29  55 

I  5 

19 

31 

2B 

7 

9 

27 

4    « 

I 

I    19 

45  3« 

2  3 

17 

9 

15 

4 

H 

16 

29     9 

2 

3   »7 

18  19 

30 

9 

17 

5« 

I 

II 

14 

46  10 

2 

5   11 

50  13 

8.     LAND,  OR  SQUARE  MEASURE. 


I. 

2. 

3- 

Pol. 

feet. 

in. 

Yd«.  fr.  in. 

Acres.roo.  pel. 

feet. 

in. 

36 

179 

137 

28   7    119 

756  3  37 

245 

128 

19 

24!$ 

119 

9  3     75 

29   I   28 

93 

25 

12 

96 

75 

29  6  120 

416  2  31 

128 

119 

z8 

IIO 

122 

48     12 

37    I    19 

218 

20 

9.    SOLID 
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r.     SOLID  MEASURE. 


t. 

2. 

p 

Ton. 

fecr. 

ir. 

Yds 

feet.. 

in. 

Cord. 

feet 

in. 

29 

36 

1229 

75 

22 

1412 

37 

119 

IOI5 

12 

19 

64 

9 

26 

195 

9 

110 

159 

8 

1 1 

917 

3 

19 

1 09  I 

4« 

127 

1071 

19 

a 

1001 

2S 

15 

I  I  JO 

8 

lOI 

956 

10.  WINE  MEASURE. 

T.  2.  3. 

Tier.  gal.  qts.  ptf.  Hhd.  gal.    qts.  pts.  Tun.  hhd.  gal.  qts. 

37     39     3     I  5,1     53     i     i  37     2     37     ^ 

9     17     2     I  27     39     3     o  19     I     59     I 

4       28       O       O  9       18       Q       I  28       2          00 

32     19     I      I  o       921  190     47     I 


II.     ALE  ANP  BEER  MEASURE. 

I.  2.  3. 

A.B.  fir.   gal.  B.B.    fir.  gal,  Hhd.     gal.  qtj. 

49     3     7  29     I     8  379     53  3 

26     2     3  '9     3     5  19       o  I 

904  16     o     3  '            121     37  % 

17     3     o  *    .          918  467     19  I 


12.    DRY  MEASURE. 


I. 

2. 

3- 

Qr.. 

hu.  p. 

qt. 

Bu. 

p.  qt. 

pt. 

Ch.   bu.  p.  qt. 

64 

7  3 

7 

37 

2   5 

I 

37  27  3  5 

9 

4  I 

5 

19 

3  7 

0 

6  29  I  7 

'9 

6  2 

I 

16 

2  0 

I 

15  30  0  0 

4 

0  2 

0 

5 

I  6 

I 

4  II  3  0 

1 
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COMPOUND  SUBTRACTION 

Teaches  to  find  the  difference,  inequality,  or  excefs, 
between  any  two  fums  of  divers  denominations. 

Rule. 

Place  thofe  numbers  under  each  other,  which  are  of 
the  fame  denomination,  the  lefs  being  below  the  greater  ; 
begin  with  the  leafl:  denomination,  and,  if  it  exceed  the 
figure  o\fer  it,  borrow  as  many  units  as  make  one  of  the 
next  greater  ;  fubtradl  it  therefrom  ;  and  to  the  differ- 
ence add  the  upper  figure,  remembering,  always,  to  add 
one  to  the  next  fuperior  den^jmination,  for  that  which 
you  borrowed.  > 

I.     MONEY. 

I.  2. 

£'     s.     d.  qfi  £.    s.  d.  q. 

Borrowed  349   15     61.  Lent  791      981 

Paid  ,1^5    118    I  Received  197   16  4  2 


>  IC4     a    JO  o  ,  > 

ay  J     :>T     o  tome  J 


Proof 


„    3-  4-                         5- 

£,    s.  d.  q.  .      £.     s.  d,  q.         £,     s.  d.q. 

From  439  9   10   I  843    12    I   3          469     752 

Take  196  o  10  3  746  1502         508  1640 

Rem. 


Da-  •  Borrowed  . 
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6.  7. 

£.     s.     d.  £*     s.      d.  q. 

Borrowed  19372    12     6  Lent  27109     583 


Paid  at 


293   ,6     8  o   Rec.  at^'^^f^^  ^^  ^ 

1          74     9     7  2                      384  17  6  2 

fundryJ      ^413    HOI      f,,,,,i  ^  4' 87    18  11    I 

^  j      1994    .0  10  3                 j  1649  16  80 

times   (.     59H  '9     o  o     ^;^^^    |    9,7     9  10  3 

1064  17. 9   I                   1,3196     O  21 


Paid  in  all  Rec.  In  all 


Rem..to be  pd.  Rem.  due 


2.     TROY  WEIGHT. 
I.  2.  3. 

}b.  oz.  pwt  g*-.  lb.  oz.  pvv^t.  gr.  lb.  oz.pwt.gr. 
Bought749  5  13  16  374  8  12  10  543  3  9  13 
Sold   96  9  19  13   148  4  16  19  179  I  15  18 


Rem. 


3.     AVOIRDUPOIS  WEIGHT. 


1. 

lb.  oz. 
Bought    7      9 
Sold        3    1 2 

dr. 
12 

9 

2. 
C.  qr,  lb. 
8    3    13 

4    I    15 

.      3- 
T.  cwt.  qr.  ib. 

9    II    3    17 

3     12    2    19 

oz. 

5 

10 

dr. 
12 

9 

Rem. 

4.    APOTHECARIES* 
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4.     APOTHECARIES'  WEIGHT. 

I.  2.  3. 

Ifel  3  9gr.  fe    g     59gr.  Ibg  3  3gr. 

71   9  3   I    13  65   10  6  2   I  84   I    I    I      I 

37  8  4  I   16  31     8  42.  o  65  9  3   r  17 


5.  CLOTH  MEASURE. 

I.  2.  3.  4. 

Yd.  qr.  n.     E.E.  qr.  n.     E  FI.  qr,  n.     E.Fr.  qr.  n. 

35     I     2      467     3     I       765      13      549     4     2 

19     13      291     3     3       149     2     I       197     4     3 


i 

6. 

LONG  MEASURE. 

I. 

Yd  ft.  in. 
28  2   10 
67  2   II 

MiJ.i 
76 
27 

2. 
fur.pol. 

3   'I 

3  21 

"3- 

Deg,  ra.  fur.  p.  yd.ftin.bar. 

38  41   3   29  2    I   7   2 

19  35  5  31  3   I  9  I 

~ 

7.    TIME. 

I. 

Mo  d.  h.   m. 

s. 

2. 
Y.  mo.  d. 

Y.  mo.  w.  d.  h.    m.    s. 

6   17   13   27 
I   21    16  41 

^9 
35 

7   3    »3 
4  2   19 

48  9  2  ^   19  27  31 
19  9  3  4  20   19  49 

e 

8.     LAND, 

OR  SQUARE  MEASURE. 

I. 
A.    R.  Pol. 

A. 

2. 
R.  Pol. 

5- 
A.    R.  Pol      ft.       in. 

29     I      10 
24     I     25 

29 
17 

2     17 
I     36 

5^     3     ^9       27     no 
29     0     21      210     129 

9.     SOLID 
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9- 

SOLID  MEASURE. 

T.  ft.     in. 

2. 
Yds.  ft.     in. 

Cords. 

ft.    in. 

49   19  1 1 00 
38  36  1296 

79  II     917 
17  25   IG95 

S49 
192 

97   1250 
127   1349 

10. 

WINE  MEASURE.: 

I. 
Tun.  gaUqt.  pt. 
79     I     2     I 

381.3     I 

2. 
Tier.  gal.  qt. 
19      17      I- 
12     29     2 

Tun. 

532 

197 

5-        , 

hhd.  gaL 

I      19 

I     47 

II.    ALE  AND  BEER  MEASURE.  . 

I.  2.  3. 

A'.B.  fir.  gal.  qt*  B.B.  fir.  gal.  qt.  pt.  Hhd.   gal  qt. 

39      12      I  21      3     5     2  o  769      17     i 

24     3     6     2  19     I     7     2  i  391     42    3 


12.  DRY  MEASURE, 

I.  2.                          3. 

Qu.  ba.  pk.  qt*  Ba,  pk.  qt.  pt.      Chal.  bu.  pk,  qt. 

56       2       2        I  91        I        3       2               39       12       2        I 

43     3     I     2  29     2     I      I           24     25     3     2 


PROBLEMS 

Refuhlng  from  a  Comparifon  of  the  preceding  Rules. 

pROB.  I.     Having  the  fum  of  two  numbers,  and  one 
of  them  given,  to  find  the  other. 

Rule.     Subtract  the  given  number  from  the  given  fumj 
and  the  remainder  will  be  the  number  required. 

•  Let 
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Let   288  be   the  fum  From  288  the  Turn, 

of  two  numbers,  one  of  Take    1 15  the  given  number. 

which  is  115,  the  other  ^ 

is  required.  Rem.  173  the  other. 

Pros.  2.  Having  the  greater  of  t,v/o  numbers,  and 
the  difference  between  that  and  the  lefs  given,  to  find 
the  lefs. 

Subtra^  the  one  from  the  other. 


Rule, 

Let  the  greater  number 
be  325,  and  the  difference 
between  that  and  the  oth- 
er^  1 98  :  What  is  the  oth- 
er .>^ 


From  325  the  greater. 
Take  198  the  difference. 


Rem.  127  the  fefs. 


Prob.  3.     Having  the  leaft  of  two  numbers  given, 
and  the  difference  between  that  and  a  greater,  to  find  the 

greater. 

Rule.     Add  them  together. 


Given 


ri27 
1198 


27  the  lefs  number, 
the  difference. 


Sum      325  the  greater  number  requirtd. 

Prob.  4.  Having  the  fum  and  difference  of  two  num- 
bers given,  to  find  thofe  numbers. 

Rule.  To  half  the  fum  add  half  the  difference,  and 
the  fum  is  the  greater  ;  and  from  half  the  fum  take  half 
the  difference,  and  the  remainder  is  the  Jefs. — Or,  from 
the  fum  take  the  difference,,  and  half  the  remainder  is 
the  lead  :  To  the  1-^aft  add  the  given  ditfereoce,  and  the 
fura  is  the  greate(f. 

What  are  thofe  tv/o  numbers,  whofe  fura  is  48,  and 
diiference  14  ? 

2)48*  2)14 

^fum=24  ■tdiff.=    7 

344. 7^=31  the  greater;  and  24 — 7=17  the  lefs. 


Or,  48 — 14-^2=17  ;  and  174-14=31. 

Pr.o». 
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Prob,  5".     Having  the  fum  of  two  numbers,  and  tHigJ 
difference  of  their  fi^uares  given^  to  find  thofe  numbers*! 

Rule.  Divide  the  difference  of  their  fqyares  by  the 
fum  of  the  numbers,  and  the  quotient  will  be  their  differ. 
ence  :  You  will  then  have  their  fum  and  difference,  to 
find  the  numbers,  by  Prob.  4* 

What  two  numbers  are  thofe,  whofe  fum  Is  32,  and 
the  difference  of.whofe  fijuares  is  256  I 

Half  fum     16         I 
Halfdiff*       4 

32)256(8  difference.  Greater       20 

256  — 

■  Lefs  1 2 

Prob.  6.  Having  the  difference  of  two  numbersj, 
and  the  dliference  of  their  fquares  given j  to  find  thofe 
numbers. 

Rule,     Divide  the  difference   of  their  fquares  by  th^i 
difference  of  the  numbers,  and  the  quotient  will  be  their 
fum  'f  then  proceed  by  Prob.  4* 

"What  pre  thofe  two  numbers,  whofe  difiTerencc  is  20j. 
and  the  difference  of  whofe  fquares  is  2000  I 

2o)2ooo(  ICO  fum.  504- 10=66,  the  greater  ;  and  ^ 
50 — 10=40,  the  lefs. 

Prob.  7.     Having  the  produ(5l  of  two  numbers,  and 
one  of  them  given,  to  find  the  other. 

Rule.     Divide  the  produ(5l  b}-  the  given  number,  and 
the  quotient  will  be  the  jwimber  requiied,  . 

Let 
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Istt  the  produ(ft  of  two  numbers  be  288,     f    8)288 

nd  one  of  them  8  ;  I  demand  the  other  ?       L^nf.  36 


Prob.  8.     Having  the  dividend  and  quotient,  to  find 
le  divifoT. 
^uh.     Divide  the  dividend  by  the  quotient. 

CoR.     Hence  we  get  another  method  of  proving  Di- 
ifioQ. 

^.  r288  the  dividend.  36)288(8  divifor. 

I    3<^  the  quotieat,  388 

Required  the  divifor.  ^— — . 


pRO"B.  9.  Having  the  divifor  and  quotient  given,  to 
ad  the  dividend. 

Hule.     Muhiply  them  together.  . 

Gf   3  the  divifor.  s6 

iven     <    ^   ,  •    ,  •'o 

(36  the  quotient.  S 

Required  the  divideod.  — 

288  the  dividend. 

By  a  due  confldcratton  and  application  of  thefe  Prob- 
itjs  only,  many  queflions  may  be  refoUed  in  a  ftiort  and 
egant  manner,  ahhough  fome  of  there  are  generally 
ppofed  to  belong  to  higher  rules. 

Applicatiom  of  the  preceding  Rules. 

l.'The  leafl  of  two  numbers  is  19418,  and  the  dif- 
rence  between  them  is  238  ;  "What  is  the  greater,  and 
m  of  both  ? 

194 1 8 -J- 2384=2 1802, greater;  and  19418+21802 
41220,  fum. 

2.  Suppofe  a  man  born  in  the  year  1743  :  Whea 
U  he  be  57  years  of  age  ? 

What 
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3.  What  number  is  that,  which  being  added  to  19418) 
will  maii:e  21802  ? 

21802—19418=2384,^12/: 

4.  General  Wafhington  was  born  in  1732  :  What 
was  his  age  in  1787  ?  1787 — 1732=55,  Anf. 

5.  America  was  difcavered  by  Columbus  In  1492, 
and  its  Independence  declared  in  1776:  How  many 
years  have  elapfed  between  thofe  two  aeras  ? 

1776 — 1492  =  284,  Anf. 

6.  The  Maflacfe  at  Bofton,  by  the  Britifii  Troops, 

happened,  March  5th,  1770,  and  the  Battle  of  Lexing- 
ton, April  19th,  1775:  How  long  between  ? 

April  19,  1775 — March  5,  1770=57.  ira.  \^^.  Anf^ 

7.  General  Burgoyne  and  his  army  were  captured 
Ocftober  17th,  1777,  and  Earl  Cornwallis  and  his  army, 
Odlobef  lylh,  1781  :  What  fpace  of  time  between  ? 

October  19,  1781 — Odober  17,  1777=4  years  and 
2  days,  AnJ, 

8.  The  war  bet\veen  America  and  England  com- 
menced April  19th,  1775,  and  a  general  peace  took 
place  January  20th,  1783  :  How  long  did  the  war  con- 
tinue ? 

Jan.  20,  17B3 — ^April  19,  I775=7y.  9ni.  id.  AnJ, 

9.  A,  B,  C,  and  D,  purchafed  a  quantity  of  goods  in 
partnerfliip  ;  A  paid  £\2  i<5s.  a  dollar,  and  a  crown 
piece  ;  B,  35s.  ;  C,  2ys.  ICQ.  ;  and  D,  7od.  :  What 
did  the  goods  cod  ?  Anf.  £16  14s.    id. 

10.  A  m^n  borrowed,  at  different  times,  ihefe  feveral 
funis,  viz.  ^^'29  5s.  /18  17s.  6d.  £/^s  '^s.  /.'98,  3 
dollars,  one  crown  piece  and  a  half  :  Pray  how  much 
was  he  in  debt  ?  Anf.  £i<^l   2s.  6dr  • 

II.  ThciC 
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11.  There  are  4  numbers  ;  tlie  fiiil  $1^,  the  fecond 
912,  the  third  1229,  and  the  fourtli  as  m'Jch  as  the  oth- 
er three,  abating  97  :  What  Is  the  fum  of  them  ali  ? 

^  y^nf.  4819. 

12.  Bought  a  quantity  of  goods  for/*  125  los.  paid 
for  truckage  45's.  for  freight  79s.  6d.  for  duties  35's.  icd. 
and  my  expenfes  were  53s.  ^d.  :  Wliat  did  the  goods 
fland  raefin  ?  _     Jnf.  ^136  4s.  id. 

13.  A  gentleman  left  his  fon  ^1725  more  than  his 
daughter,  whofe  fortune  was  15  thoufand  15  hundred 
and  15  pounds  :  What  v/as  the  fon's  portion,  ard  what 
did  the  whole  eftate  amount  to  ? 

/Inf.  The  fon'5  fortune ^18240,  and  tlie  whole  ef- 
tate ^"34755- 

14.  A  merchant  had  6  debtors,  who,  together,  owed 
him  £-^917    Tps.  6d.     A,  B,  C,  D,  arid  £  owed  him 

^  £^^75   ^S^'  9^'  of  it :  What  was  F's  debt  ? 

yfnf.  £12^1    1 6s.  qd. 

15.  V/h?.t  is  the  difference  between  £i$0()  7s.  id. 
and  the  amount  of  ^7345   13s.  4d.  and  57ii.  43.  Sd.  ?    "^ 

J  6.  A  merchant,  at  his  firfl  engnguigin  trade^  owed 
£911  Jjs*  j  he  had  in  ca(h  £^7S5  3^-  ^^'  I"  goo'ls 
;^'459  I2S.  3d.  in  good  debts /^iq7  163.  and  he  cleared 
the  iirft  year  ^"249  jgs.  iod.  :  What  was  tl)e  neat  bc.l- 
snce  at  the  year's  end  ?  yf??/  7/^1724   16s,  7d. 

17.  Whit  fum  of  money  mufl  be  divided  betwee'^  12 
iTien,  fo  a^  thut  each  may  receive  £i^S  •  a 

£iSSyS2=£iUyQ-Juf. 

I?..  What  nun^ber  niuft  I  multiply  by  9,  that  the 
'    pro'Jud  mi- y  be  6/5  ?  675  -^by  9=75,  ^%/i 

lo.-  A  privateer  of  175  men  took,  a  prize,  which 
.;  amrunted  to  £-i()  per  man,  befide  the  owner's  half: 
^  "Wiia:  w:.;3  the  value  of  the  prize  ? 

E  20.  What 
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20.  What  is  the  diu'erence  between  thrtce  nv«,   and 
•  thirty ;  and  thrice  thirty  five  ? 

35X3--Fxl     SO=6o,    Jnf. 

21.  Thefum  of  two  numbers  is  750;  the  lefs  248^** 
"What  is  tlie  difference,  prodiid,  and  the  fquare  of  their 
difference  ?* 

-7  CO — 248  =  502  the  greater  number,  502 — 248=254 
difference,  50.2  X  248=  1 24496  produft,  and  254 X254 
=  64516  fquare  of  the  difference. 

22.  What  is  the  difference  between  fix  dozen  dozen, 
and  a  half  a  dozen  dozen  ;  and  what  is  their  produd,  and 
the  quotient  of  the  greater  by  the  lefs  ? 

Jnf.  6^T2X7'2_6"X  12  =  792  diff. 
6X^-2Xi^X6x  [2  =  62208  prpdud,  and  6x12x^2 
^6x  12=12,  Quotient. 

23.  There  are  two -numbers  ;  the  greater  of  them  h 
25  times  78,  and  their  difference  is  9  times  15  ;  their  fum 
and  product  are  required. 

Jnf.     78X25=i950the  greater,    1950—15x9=    . 
1815  theiefs.      1950+1815  =  3765  ihefuni,and  1950 
X  i%i 5  =  3539250  the  prx)du<rt. 

24.  A  Merchant  bej^an   trade  with  £2^^2'j  ;  for  6 

years  together,  he  cleared  £1253  V^'  ''^^'•''^^"^  5  the  next 

c  years,  he  cleared  / 17^9  V^''  '^""'^'^  '  ^''^'  ^^^  !^r!  ''' 
years,  hadthe-misfortune  tolofe^-30i  9  per  annum:  What  - 

was  he  worth  at  the  1 5  years'  end  ? 

Jnf.  £29^1.1. 

25.  If  a  man  fpends  X:i92  '"  ^  Y^^^  '•  ^^'^--^'^^  'J'^; 
per  Calendar  month  ?  1(^2  —  12=/:  16  .V,/,. 

26.     If 


*  A  number  is  faid  to  be  fquared,  when  f  is  mulupi; 
•Ufcif. 


c 
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26.  If  the  Federal  Debt,  which  Is  42  million  dollars, 
Be  equally  divided  between  the  13  States  :  What  will  be 
the  iliare  of  each  ?  Jnf.  3230769x1-^1011^13. 

27.  li  9C00  men  uKirch  in  a  column  of  750  deep  : 
How  many  march  abreaft  ?  9000-^750=  12,  yirif. 

28.  What   number,   dedufled   from   the  3 2d  .part  of 

5072,  will  leave  the  96th  part  of  the  fame  ? 

'«        ___——. 

29.  What  number  Is  that,  which,  multiplied  b)'  3589* 
will  produce  9-2050672  ? 

92050672-7-3589=25648,   j^r/, 

30.  Suppofe  the  quotient  arlfinf;  from  the  diviflon  of 
two  numbers  to  be  5379,  the  diviibr  37625  :  What  is 
the  dividend,  if  the  remainder  come  out  0357  ?^ 

37625  X  5379  + 93.57=203394232^, ^«/: 


REDUCTION 

Teaches  to  bring,  or  exchange,  numbers  cf  one  de- 
nomination, to  others,  of  diffsrentdenominations,  retaining 
the  fame  value. 

It  is  of  itvo  forts,  viz.  Defcending  and  Afcending  ;  the 
former  of  which  is  performed  by  Multiplication,  aqil  the 
latter  by  Divifion. 

REDUCTION  DESCENDING. 

R   u    I    E. 

^     Multiply  the  hlcheft  denomination,  given,  by  Co  many- 
"of  the  next  iefs,   as  make  one  of  that  greater,   and  thus- 
continiie,  till  yo'i  have   brought  it  dovvn  as  low  ?^s  your 
^qucUion  requires. 

Proof.  Change  the  order  of  the  queftion,  and  divlde. 
.  .s:  J-.d  prodr^ft  by  the  laft  m-uhipiier,  and  fo  on. 

Ex.'^MPLES. 


v2  REDUCTIONc 


iLXAMPLES. 

I.   In  fzy  15s,  pd.  2qr.  how  many  furthings  ? 

£        s.        d.        q.r. 

27       15        9  2 

Mulllpiied  by  20=^.ShIl]lng3in  a  pound. 

555==8hinings. 
-"•'-'" —  by        1 2=^- Pence  la  a  flillling* 


6669 =Pence. 
— • —  by       4=  Farthings  in  a  penny, 

^fjf       =26678  Farthings, 

Ko'e,  In  niurtiplyingby  20,  I  added  in- the  15s.— by 
12,  the  ad.  and  by  4,  the  2qrs.  which  rnurl  always ^e' 
done  in  Jike  cafes. 

To  prove  the  above  cjueRion,  change  the  order  of  it, 
and  it  will  Hand  thus :  hi  26678  farthings,  how  many 
pounds. 

4)26678. 
12)6669  2qrs. 
2;o)55i5  9d. 
Jnfiver,£2-j       15      9      2 

2.  In ^36  I2S.  iod.  i(jr.  how  many  farthings? 

^•'f/-  35 177- 

3.  In  £(.)^  1 13.  jd.  3qrs.  how  many  farthings  ? 

A^-  9 1 75 1 • 

4.  In  /*7 1 9  9s.  I  id.  how  many  hah^ pence  i 

M'  345358. 

5.  In  29  guineas,  at  28s.  how  many  pence  ? 

Anf.  974-^. 

' .  "  6.  Irv 
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6.  In  37  plftoles,  at  22s.  how  many  nilUings,  pence 
and  farthings  ? 

Anf.  8i^s.  976Sd.  39072  farthings. 

7.  In  49  half  jehannes,  at  483.  how  many  fixpences  ? 

Anf.  4704. 

8.  In  473  French  crowns,  at  6s.  8d.  how  many  three- 
pences ?  yJrf,   12613-}, 

9.  In  53  moidores,  at  36s.  how  many  fnillings,  pence 
and  farthings  1 

j4vJ.  190SS,  2  2  8»6d.  Qi584qr3. 

10.  In  ;^2  9  how  many  groats,  threepences,  pence  and 
farthings  ? 

Anf.  1  740 groats,  23 20threepences,696cd,  2784cqrs. 

J  I.  Reduce  47  guineas  and  one  fourth  of  a  guinea  into 
fhiL'ings,  fixpences,  groats,  threepences,  twopences,  pence, 
and  fai  things. 

Anf.  1323  (hillings,  2646 fixpences,  3969groat3,  5292 
tlirec'penccs,  793B  twopences,  15876  pence,  and  63504. 
fajiliinos. 

REDUCTION  ASCENDING. 

R    U     L     E.   X 

Divide  the  loweft:  denomination  given^  by  fo  many  oF 
that  name,  as  make  one  of  the  next  higher,  and  thus  con- 
tinue, till   you  have  brought  it  into   that  denominatioD 
wiiich  your  queilion  requires.. 

Examples. 

^-   ^"  547325  farthings  how  many  pence,  fhillings  and' 
Jjounds  ? 
Farthings  in  a  penny     =.     4)547325 


Pence  in  a  fiiilling  =   12)1361^31    rqr. 

Shiiiing^  :n  a  pound       ==    2io)ii4c{2   7d. 

A70  2s.  7d.  jqr. 
Anf,  i3683id.    11402s.  and  ^^5 70, 

E-2.  J^ctei 


^4  REDUCTION. 

Note.  The  reraalnder  is  always  of  the  fame  name  as 
the  dividend. 

2.  Bring  SSill  farthings  into  pounds. 

3.  Bring  9 1 75 1  farthings  into  pence,  &c. 

4.  Bring  34535S  halfpence  into.pence,  {hillings  and 
pounds. 

5.  Reduce  9744  pence  to  guineas,  at  28s.  per 
guinea. 

6.  In  39072  farthings,  how  many  piftoles,  at 
22s.  ? 

7.  In  4704  fixpences,  how  many  half  Johannes  ?• 

8.  In  1 2613-3,  threepences^  how  many  French  crownS;^ 
St  6s.  M.  ? 

n.  In  91584  farthings,  how  man5^  moidores,  at 
365.  ? 

10.  In  27840  farthings,  how  many  pence,  threepences^ 
groatSj  {liiilings  and  pounds  ? 

ir.  In  63504  farthings,  how  many  pence,  two- 
pences,  threepences,  groats^  fxpences,  iliillmgs  and 
guineas  ? 

Nol^.  The  preceding  queftions  may  ferve  as  proofs  to 
tjiofe  in  Redudion  defcending. 

DEDUCTION  DESCENDING   AND  ASCENDING* 

'I.        IMONEY. 

1.  In  ^97  ho'-y  many  pence,  and  Englifh.or  French- 
crowns,  at  6s.  8d.  ? 

yinf.  2328od.  and  2^1  crowns. 

2.  In  947  EngHHi  clowns,  at  6s.  8d.  how  many  (hlU 
Ungs,  and  Epglifli  guineas  ? 

^.jf]  6313s.  4d.  and  225  guin.  13s.  4^:'^ 

3.   1» 
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3.  In  519  Englifii  half  crowns,  how  many  j:,ence  and 
pounds  ?  AnJ\  2076od.  and  ;f  86  10s. 

4.  In  1 259 groats,  how  many  farthings,  pence,  (hillings 
and  guineas  ? 

Anf  20i44qrs.  5036d.  419s.  8d.  and  14  guineasj 
27s.  8d. 

5.  In  75  piftoks,  how  many  pounds  ? 

Anf.  £Sz  I  OS. 

6.  In  735  French  crowns,  how  many  falllings  and 
French  guineas,  at  26s.  8d.  ? 

Anf.  490CS.  and  183  guineas,  20s, 

7.  In  5793  pence,  how  many  farthings,  pounds  and 
piiloles  ? 

A/f.  23i72qrs.  ^24  2s.  9d.  and  21  piftoles,  2cs.  9d. 

8.  la  ^99  iiow  many  fhiliings,  and  half  Johannes,  at 
485.  :  Arf  1980s,  and  4 1  half  joes,  I2s. 

9.  In  _^i  79  how  many  guineas  ? 

Anf  127  guineas,  24s. 

10.  In  ^345  how  many  moidores  ? 

Anf  19!  moidores,  24s* 

11.  In  59  half  joes,  37  moidores,  45"  guineas,  G^  pifl 
tcJes,  24  English  crowns,  and  19  dollars  ;  how  many 
p^>;inds,  half  joes,  moidores,  guineas,  pilloles,  Enghfh 
Crowns,  dollars,  fliilliiigs,  pence,  and.  farthings  I 

Anf  ;f  354  4s.  147  half  joes,  28s.  196  moidores,  28s. 
2C  3  guinc.is,  322  piftolcsj  tg62  EngHih  crowns,.  4s_.  1 1  80. 
doiiars,  4s.  7084  iliilling^,  850Q8d.  and  34003 2qr3. 

When  it  is  required  to  know  how  many  forts  of  coin^ 

cf  different  values,  and  of  equal  number,  are  contained 

i'i  2'.   v  number  of  another  kind  ;  reduce  the  fever al  fort^ 

n  into  the  loweff  denomination  mentioned,  and  add 

'.her  for  a  divifor  ;   then^    reduce  the   money 

i  )  the  fame  denomination  for  a  dividend,  and  the 

quotient 


5$^  UEDUCTIGN. 

quotient  arlfing  from  the  divifion,  will  be  the  number  re- 
qaired. 


*  Note.    Obferve  %!ie  fame  direftion   in  weights    and 

meafures.^, 

1.  In  275  half  Johannes,  how  many  moidores,  guineas, 
piftoles,  dollars,  lliililngs  and  fixpences,  of  each,  the  like 
number  ? 

A  moid,  is  36s.  ]        f^^  ences       275  half  joes. 

til  at  is  J  4^  ^^^'  ^^  a.johan^ 

A  ruin,  is  28s.      1     r  ^'  .  2200 

-,*=".  5-50  ditto, 

that  IS  j  ^  1 100 

A  piiloie  is  22s.    \        j.^  13200  fhillings. 

that  is  \^ '      "    '  2  fixp.  in  a  fhilh 

A  dollar  is  63.    7        ,      Div.=26400  (rkpencest 
that  is  J 

Gne  Ihilling  has        2 

I  i 


Divifor  =  187  fixpences. 
187)26400(141  of  each,  and  53.  fixpences,  or  i6s.6d.: 
oyer  the  Anjwer* 


2.  A  gentleman  diftributed  £o^f  los.  between  4  per- 
fons  in  the  following  manner,  viz.  that  as  often  as  the  firft 
had  2QS.  tlie  fecond  (hould  have  15^5.  the  third,  los.  and 
the  fourth,  5*     What  did  each  perfon  receive  ? 

AnJ,  the  firil  man  £1$* 

2.  Troy^ 


REDUCTION.  S1^ 


2.     TaOY  Weight. 
T.     How  manygrs.  in  ?.  ulver  bowl,  that  weighs  3^^ 

frCiJZ.   I2pWtS.  I 

3     10     12 

12  ounces  inapoufid. 

46  ounceg. 

2c  pennyweights  In  ont  ounct* 

93  Z  pennyweights. 
24  grains  in  one  pwt» 

1864. 


Proof.   24]: 2 23 63  grains,  Anfiosr^* 
2|o)93l2 

12)46      I2pWt. 

Jb  3     looz. 

2.  In  4070Z.  how  many  pwts.  and  grs.  ? 

AnJ,  974opwts.  23376cgrs. 

3.  In  13  ingots  of  gold,  each  weighing  90Z.  jpwts, 
hov/  many  grains  ?  -^jt/".  57720gr. 

4.  In  97397grs.  how  many  pounds  ? 

Aj.f,  i6]b.  looz.  i8pwt.  5gr. 

5.  How  many  rings,  each  weighing  5pwt.  7gr.  may 
be  made  of  31b.  50Z.  i6pwt.  22r.  of  gold  ( 

Jnf.  158, 


3»  Avoirdupois 


jS  REDUCTION. 


3.     Avoirdupois    Weight. 


Cwt.     qr.     ib. 

oz. 

I.    In  9  [ 

3     17 

H 

how  many  ounces  ? 

4 

28 

quarters- 
pounds* 

Proof. 

16)164702 

2.8)10293 

4)3^7 
Cwt.  91 

2943 
735 

1.0293 
16 

140Z. 

171b. 
2qrs. 

61762 

.i. 

10294. 

''  1.64702 

ounces. 

2.  In  12  tons,  I5cwt.  iqr.   191b,  6oz;   I2dr.    \}ow^ 
niany  drams  ? 

^nf.  72  2350cdr^ 

3.  In  241b.  iioz.  9dr.  how  many  drams  ? 

Jnf.  6329diii. 

4.  In  44800  pounds,  how  mnny  drams  and  tons  ? 

^njl  ii468Soodr.  and  20  tons. 


5.-     I^ 
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5.     In  28!b.  Avoirdupois,  how  many^ounda  Troy  ? 

7000  grains,  in  lib.  Avoirdupois. 

iib.tr.  J  ^^^g  ^    j^  ^.It,_  ^Q,^  j,p,^^, 

1 7grs.  Troy,  how  many  ib. 

2320        Avoirdupois  ? 

2304  fo  oz  pwt  gr. 

47    9     ^3    ^7 

160  12 

12  — 

c  2 


57610)  19210(002,  20 

20  ^ 

11473 

576:0)  3840o(6pwts.  24. 

3456  

45899 

3840  22947 

7looo)275f369(39lb* 

T.536  21 

768  — 

6s 

.57610)92  i6lo(i6gr.  6^ 
5'j6 


2369 

345^  ^^^ 

345<5 


14214 
2369 

7:000)371904(502. 

Carried  cvcr» 


^Q  REDUCTION. 

£rciig/ji  Q'vsr.  'j  !qoo)3  74904( 50Z. 


2904 
16 


1-7424 
2904 


71000)461464  ( 1 4M4df. 
43 

44^4- 

4.     Apothi-caries'  Weight. 
r.     Ho-.v  many  graias  ar^  there  in  37JI3  6^  ? 

Proyf, 

s|o)2i6oo|© 

3)10800 
3)3600 

12)450 


216000  giT-iniS. 

2.  In  9fe  §5  I  5  ^  3  I9S'^-  "-W  raany  grains  ? 

^/^  55799gr. 

3.  In  55799  gi^ains,  hov/  many  pounds,  &c  ? 

J.       CtOTif 


?7 

5 
6 

12 

450 
8 

oun 

ces. 

n— . 

360© 

drams. 

3 

lOoOO 

fcri 

pies. 

20 

REDUCTION.  6i 

5.     Cloth    Measure. 
1.     In  127  yards,  how  many  quarters  and  nails  ? 

Yds. 
127 

4  Proof. 

4)2032 

joSqrs.  

4  4)508 


^w/i  2032  nails.  I27y.irds. 


2.  In  9173  nails,  how  many  yards  ? 

y^nf.  573yds.  iqr.   in. 

3.  In  75  ells  Englirti,  liow  many  quarters  and  nails  ? 

^^'/'  375qrs.  i5con. 

4.  In  ^6  ells  Flemifti,  how  many  quarters  and  nails  ? 

yJnf.  i68qrs.  6720. 

5..    In  39  ells  French,  how  many  quarters  and  nails  ? 

^nf  ^SWs.  936n. 

6.  In  7248  nails,  how  many  yards,  ells  Flemifli^  ells 
Englifh  and  ells  French  ? 

-^^if  453y<^s.  604  ellsFlem.  362  ells  Eng.  2qrs.  302 
clls  French. 

7.  In  1 9  pieces  of  clot^^  each  1 5  ^^ards  2  quarters, 
how  many  yards,  quarters  and  nails? 

y^nf.  294yds.  2qrs.  ii78qrs.  &  47l2n. 


6.  LoN© 


62  REDUCTION. 

6.     Long  Measure. 

I.     How  many  barley  corns  will  reach  from  Newbary- 
port  to  Bofton,  it  being  43  miles  ? 
Miles. 
^3  Proof. 

8  3)^*^73440 

344  furlongs.  12)2724480 

40  — 

3)227040 

1376c  rods.  ' 

5i  r*)7568o 


688co  6880 

6880  2 

75680  yards.  410)137610 

3 

^  ^)344 

227040  feet. 

^2  m  43 

2724480  inches. 
3 


Here  I  divide  by  11,  and  multiply^ the  quotient  by  2, 
becaufe  twice  5i  is  i  i, — or  I  might  iir(i:  have  multiplied 
by  2,  and  tj[)en,  have  divided  the  produd  by  11. 

2.  How  many  barley  corns  will  reach  round  tiie  globe, 
it  being  360  degrees  ?  ^nf.  475580 1600- 

3.  How  many  inches  from  Newburyport  to  London, 
it  being  2700  miles  ?  y^nf.  171072000. 

4.  How 
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4.  How  often  will  a  wbrel,  of  f^  feet  and  6  inches 
circumference,  turn  round  in  the  dlftance  from  Newbury- 
port  to  Cambridge,  it  being  42  miles  ? 

Anf,  13440  times. 

5.  In  1900S0  inches,  hov/  mr^ny  yards  and  leagues  ? 

Anf,  jzScyds.  and  i  league. 

7.  Time. 
£.  In  20  years,  ho\v  many  feconds  ? 


d.    h. 
365  6  in  a  year. 
24 

Proof. 

610)105192010 
2io)i7532lo 
4X6)8766 

.      4)H^i 

365d.6h.  ^ 

1466 
730 

8766  hours  in  one  year. 
20 

175320  hoars  in  20  years. 

.{0519200  minutes  in  ditto. 
60 

631  152000  feconds  in  ditto.  ^ 

2.  Suppofe  your  age  to  be  i5y.  I9d.  I'h.  37m.  45s. 
how  many  feconds  are  there  in  it,  allowing  365  days  and 
6  hears  to  the  year  ?  Anf.  475047465. 

3.  How  many  minutes  from  the  firft  day  of  January 
to  the  I4rji  day  of  Augult,  inclufively  ? 

Anf  325440^ 

4.  Ho'v  many  davs  fmce  the  commencement  of  the 
Chriilian  iEra  ? 

5.  How 


64  REDUCTION. 

5.  How  many  minutes  fince  the  commencement  of  the 
American  war,  which  happened  on  the  19th  day  of  A- 
pril,  1775  ? 

6.  How  many  feconds  between  the  commencement  of 
the  war,  April  19th,  1775,  and  the  Independence  of  the 
United  States  of  America,  which  took  place  the  4th  day 
©fjuly,  1776?  Anf,  381024CO. 

8.     Lakd  or  SQ3.TARE  Measure.. 

1.  In  29  acres,  3  roods,  19  poles,  how  many  roods 

ar.d  perches  ? 

/icr.  r,  p.  Proof. 

29    3   /p  4io}477|P 

-^".  4)119—19?. 

T  19  roods.  — — »- 

^o  -        *  29ac.— 3r. 

JvJ,  4779  perches* 

2.  In  1997  polcS;  how  many  acres  f 

AnJ,  12a,  ir,  37p. 

9.     Solid  Mka^up.e. 
\.   !:;  :  5  'x.wz  oFhewr-  tirabcr^  how  many  iblid  inches  \ 
15  tcrj3.  Proof. 

^  728.  I  29603c'  75JO 

7-;o  feet  12096  — — 

I  7  ^:  8  — . 1 5  Ton  • , 

_.....  8640 

60c  c-  '^640 

1500  , '- 

5250 
750 


^/«/l    1296CCO  iftche«. 


2.  I« 
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2.  In  9  tons  of  round  timber,  how  many  inches  ? 

y^nf.  6220  So. 

10.     Wine  Measure. 

1.  In  c,hhds.  ijgal.  3qts.  of  wine,  how  many  quarts? 

hhds.  gal.   qts.  Proof. 

9     »5      3  4)2331 

63  — - 

—  63)582~3qts. 

3^  

5S  9hhds-i5g. 

582  gallons. 
4 

j^nf.  2331  quarts-  '* 

2.  In  12  pipes  of  wine,  how  many  pints  ? 

y^pf.  12096. 

3.  In  9758  pints  of  brandy,  how  many  pipes  ? 

Jinf.  9p.  vhhd.  2  2gal.  3^ts. 
4..   In  rco8  quarts  of  cider,  how  many  tuns? 

j:^nf.  I  tun. 

]  I.     Ale  or  Beer  Measure. 

I.   In.  2f,h!ids.  of  beer,  how  many  pints  ? 

hhds.  Proof. 

29  2)12528 

54  

4)6264 

116  

145  54)^566 


1566  gallons.  2ghhds, 


6264  Sl"^^'S. 


2 


j^^/.  12528  pints. 

F  2  2.  In: 
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2.  In  47bar.  iSgal.  of  ale,  how  many  pints  ? 

Jnf.  12928. 

3.  In  36  puncheons  of  beer,  how  many  butts  ? 

^nf.  24. 

12.     Dry  Measure. 
I.   In  42  chaldrons  of  coals,  how  many  pecks  ? 

Chaldrons.  Proof. 

42  4)5376 
/     32                                             52)1344(42 
128 


84 


126  64 

64 

1344  bufliels-  -^ 

4 
^•^/  5-376  pecks. 

2.  In  75  bufnels  of  corn,  how  many  pints  ? 

^«/!  4SC0. 

3.  In  9376  quirts,  how  many  bufliels  ?' 

:  yhf.  29> 

VULGAR  FRACTIONS. 

Fr?.(51-iors,  or  broken  numbers,  pre  exprcflions  for  any 
sfTignable  p;).rts  c  F  a  unit,  01  wh-jJe  number  ;  and  are 
reprcfented  by  two  number:,,  pkccd  one  above  another, 
wit!-;  a  line  drawn  between  them,  thus,  |,4>  <^c-  iignify- 
iii£  five  tiglths,  four  thirds,  that  is,  one  and  one  third,  &c. 

[he  figure,  ab^ve  the  lire,  is  called  thtnafmra/orf  and 
that  below  it,  the  dcticminator. 

The  denominator  (which  is  the  divifor  in  divifion) 
fnows  how  many  parts  the  integer  is  divided  into  ;  and. 
ihe  numerator  (which  is  the  rtmiunder  aAer  di.incn} 

fhow? 
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fiiows  how  many  of  thofe   parts  are  meant  by  the  frac- 
tion. 

Fradions  are  either  proper,  improper,  fingle,  com- 
pound, or  mixed.  Any  whole  number  may  be  made  an 
improper  fraftion,  by  drawing  a  line  under  it,  and  putting 
unity,  or  i  for  a  denominator,  as  9  may  be  expreffed  frac- 
tionwife,  thus,  f  j  and.  1 2  thus,   V  >  &c. 

1.  A  Jingle,  Jimple,  or  proper  Jrn 6!} en  s,  when  the  nu- 
merator is  itfs  than  the  denominator,  as  4,  y,  4>  tI'  ^c. 
and  is  a  limple  expreffion  for  anv  number  of  parts  of  the 
integer. 

2.  An  Improper  fraSlon  is,  when  the  mimeratcr  ex- 
ceeds the  deiiominator,  as  j,  |-,  ^%  &c. 

3.  A  co77ip:und  f ration  is  the  fiaflion  of  a  fradicn, 
coupled  by  the  word  of^  thus,  -j  of  |^,  4  of -f  of -^j  &c. 
which  are  read   thus,  two   thiiiUs   of  three   fourths  ;  one 

h  aif  of  three  fifths  of  feven  eiohths. 

4.  A  mixed  number  is  compofed  of  a  whole  number 
and  a  fra«51:ion,  as  yf,  35  ryj  Sec.  that  is,  feven  and  three 

-  fifihs,  tkc. 

5.  A.  fraclion  is  faid  to  be  in  itsleail,  or  lov/eil  terms, 
wlien  it  is  exrreffcd  by  the  ieaft  numbers  poilible. 

6.  The  common  meafure  of  two,  or  more,  numbers,  \% 
t'lat  number  which  will  divide  each  of  them,  without  a 
remainder  :  Thus,  5  is,  the  common  meafure  of  ic,  20 
■nv.d  30  ;  and  the  greatejl  number,   which  will  do  this,  is 

"   called  the  grc-itejl  common  meafure, 

7.  A  r.urnber,  which  can  be  meafured  by  two,  or  more 
..mbers,  is  called  their  comm^m  mull'iple  ;  and,  if  is.  be  the 

•ic  number,  which  can  be  fo  meafured,  it  is  called  the 
lertfl common  mull'ipk  ;  thus,  40,  60,  80,  ico  are  multiplci 
of  :^a:'d  r  :  but  il^eir  leail  comnaon  multiple  is  20. 

8.  A 
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8.  A  prime  number  is  that,  which  can  only  be  meafurcd 
by  itfelf,  or  a  unit. 

9.  That  number  v/hich   is^  produced  by  multiplying 
feveral  mnnbers-  together  is  called  a  compofiie  number, 

10.  A  perfeB  number  is  equal  to  the  fum  of  all  its  ali- 
quot parts. 


Problem     L 


1  0  J:n(i  the  greakjt  common   raeafure    cf  twOf  cr   morsy 

numbers* 


R'  u    L    B. 


1 .  If  there  be  two  aunibers  only,  divide  the  greater  by 
the  lefs,  and  this  dlvifor  by  the  rejnainder,  and  fo  on,  air 
ways  dividing  the  laft  divifor  by  the  laft  remainder,  till 
nothino  remain,  then  will  the  lad  divifor  be  the  greateft 
common  meafuie  required.  ■••''^  ' 

2.  When  there  are  more  than  two  numbers,  find  the 
greate/t  common  meafure,  of  two  of  t  hern,  as  before; 
then  Qiihat  common  raeafure  and  one  of  the.  other  num^. 
bcFS,  and  fo  on,  through  all  the  numbers  to  the  laft  ;. 
then  will  the  greateil  common  nieafure,  laft  found,  be 
the  anfwer. 

3.  If  1  happero  to  be  the  common  meafure,  the  given 
numbers  are  prime  to  each  other,  and  found  to  be  iccom- 
Uienlltrable,  or  in  their  ioweft  terms. 

Examples.. 
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Examples. 

1.  WIip.c  is  the  greatefl  common  meafare  of  1836, 
3996,  and  1044  ^ 

So  108  is  the  greateft 
1836)3996(2  coramcn  meafure  of 

3672  3996  and  1836  ; 

Hence  108)1044(9 

324)1^36(5  972 

1620  — — 

72)108(1 

216)324(1  72 

216  — 

-—     La{l  gr.  com.  mesf.  =  36)72(2 
Com.  meafs:  108)216(2  72 

216  — 

Therefore,  36  is  the  anfwer  required.. 

2.  What  is  the  greateft  common  raeafure  of  1224 
and  108c  ?  Jnf,  jz. 

Problem     II. 

To  fiul  thi  Unjl  common  muliipk  of  tivOi  or  more,  numheri* 

Rule. 

I.  Divide  by  any  number,  that  will  divide  two  or  more 
of  the  given  riumbers,  witl^out  a  remainder,  and  fet  the 
quotient*!,  together  with  the  undivided  numbers,  iu  a  line 
ben.a'ch. 

2     Divide  the  fecond  line;    as  before,   and  fo  on,  till 
;  there  are  no  two  numbers,  that  can  be  divided  ;  then,  the 
'   continued  produ(5l  of  the  divifoisand  quotients,  will  give 
^e  multiple  required. 

Examples. 
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E    X    A    M     P     L     E     S» 

I.  What  is  the  leafl  commQa  multiple   of  6,  lo,  i6 
and  20  I 

I  furvey  my   given 
*5)^      10      16     20     numbers  and  find  that 

. five  will  divide  two  of 

*2)6        2      16       4     them,  viz.  10  and  20, 

-which  1  divide  by    5, 

*2)3        182     bringing,    into   a   line 

^v'ith  the  quotients,  the 

*3        I      *4        I      numbers,  which  5  will 

not   meafuie  :   Again, 

*****  1  vicvv'  th.e  numbers  in 

5X2X2X3X4=240^1^;.'/  the  fecond  line,  and 
find  2  v.'lll  meafure  them  ali,  and  I  get  3,  r,  B,  2,  in  the 
third  line,  and  find  that  2  will  meafure  8  and  2,  and  in 
the  fourth  line,  get  3,  i,  4,  i,  all  prime,  I  then  multiply 
the  prime  num.bers  and  the  divifors  continually  into  each 
other,  for  the  number  fought,  and  find  It  to  be  240. 

2.  What  Is  the  leaii  common  multiple  of  6  and  8  ? 

Jnf,  24. 

3.  What  is  tlie  leafl:  number  that  3,  5,  8  and  10  will 
meafure  ?  y/nf.  120. 

4.  What  is  the  leafl  number  which  can  be  divided  by 
the  9  digits,  feparateiy,  without  a  remainder  i 

Jnf.  2520.. 

REDUCTrON  OF  VULGAR  FRACTIONS 

Is  the  bringing  of  them  out  of  one  form  into  another, 
in  order  to  prepare  them  for  the  operations  cf  Addition, 
Subtraftlon,  5c c. 

CASE 
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CASE      L* 

To^pMrsvlate,  or  reduce  fraci'ious  io  their  lotvejl  terms. 
Rule, 

Divide  the  terms  of  the  given  fraflion  by  any  num- 
ber, \vhich  will  divide  thein  \viihout  a  remainder,  and 
the  quotients,  again,  in  the  fame  manner  ;  and  fo  on, 
till  it  appears  that  there  is    no  number   greater  than    i, 

which 

♦  That  dividing  both  the  ternis,  th.it  ii,  both  numerafor  and 
denominator  oi"  tiic  fracftioo  equally  hj  any  iv.^m'^er  \vh:\t£vcr, 
will  give  '-uother  iractioi.,  f-qiiai  to  thf  former,  ;•;  evident  :  And 
if  thofe  divifi.^as  he  perioraitd  a«  oiien  a->  can  be  do.ue,  or  the 
common  divilor  be  the  gisaieft  pofhble,  the  teinis  of  tiie  re- 
fuhing  fraction  muft  be  the  Icaft  pollible. 

Note  I.  ^nv  numbeps  ending  with  an  even  number  or  cy- 
pher, u  divifibie  by  l. 

z.     /iny  number,  ending  witli  5  or  o,  is  uivifiole  '>y  5. 

3.  If  the  riglii  hand  place  of  aiiv  number  be  o,  the  whole  is 
diviltble  bv  10. 

4.  If  the  tu  o  right  hand  figures  of  any  number  be  divifibie 
by  4,  the  whole  is  divifiblc  by  4. 

5.  If  the  three  right  hand  figures  of  any  number  be  diviilble 
by  8,  the  whole  is  divifiblc  by  8. 

6.  If  the  fum  of  the  digits,  conftitiiting  any  number,  be  di- 
vifibie by  3  or  9,  the  whole  is  divifibie  by  3  or  9. 

7.  If  a  number  cannot  be  ('.ivided  by  Tome  number  lefs  than 
the  fquare  root  thercoi,  that  number  is  a  priuie. 

8.  All  prime  numbers,  except  %  and  5,  have  i,  3,  7,  or  9  in 
the  place  ot  units  ;  -and  all  other  numbers  are  ompofiie. 

9.  When  numbers,  with  the  lign  of  Add'tion  or  SubtracHrion 
between  them,  are  to  be  divided  by.  any  liumbcr,  each  of  the 
numbers  mull  be  divided:  Thus,  6-{-9-'{--Ti=2-J-3-|-4=9. 

10.  But  if  the  numbers  h?vc  the  fign  of  Multiplication  be- 
tween them  ;  then  only  one  of  them  mull  be  divided  :  Thusj 
4_X6X70  _  2X6X  io_^  2y6Xz       i4  _ 

»>^5  1X5  1X1    ~  Y--^4. 
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which  will  divide   them,  and  the  frafcion  will  be  in  its 
lowed  terms.     Or, 

Divide  both  the  terms  of  the  fradioa  by  their  greatefl: 
common  meafure,  and  the  Quotients  will  be  the  terms  q£ 
the  fradion  required. 

Examples. 
I.     Reduce  ^^i  ^^  i^s  loweft  terms. 

Or  thus  ; 
288)480(1  Therefore  96  is  the  greateft  commoa 

288  meafure  ; 

"i^ol )288f  1   ^^^  9<^  r  111=1  the  fame  as  before. 
192 

Com.  meaf  96)  1 9  2  ( 2 
192 

2.  Reduce  :jVV  ^^  ^^^  lowed'  terms.  Anf.  |-. 

3.  Reduce  TVi:^'^  ^'^^  loweft  terms.  Anf.  I* 

4.  Reduce  44ff  '^^  its  loweft  terms.  Anf.  4' 

CASE       II. 

To  reduce  a    7mxed  mrmler  to  its  equivalent   improper 
Fradion. 

.Rule/* 

Multiply  the  whole  number  by  the  denominator  of  the 
fraction,  and  add  the  numerator  of  the  fra(!-.ion  to  the 
product  ;  under  which  fubjoin  the  denominator,  and  it 
will  form  the  fraction  required. 

Examples. 


*  All  fracftions  reprefent  a  divifion  of  a  numerator  by  the 
denomuiator,  and  are  taken  altogether  as  proper  and  adequate 
cxprc  ffiona  of  the  quotient.  TliU&  the  quotient  of  3,  divided 
bv  4,  is  |. 
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Examples. 

I.  Reduce  36!^  to  its  equivalent   improper  fraction. 

36  I  multiply    36  by  8,  and  add- 

S.-J-5  ing  the  numerator  5  to  the  pro- 

du&y    as  I   multiply,    the    ium, 

^nf.   293  293  is  the  numerator  of  the  frac- 

—  tion  fought,  and  8  the  denonii- 
8  nator  :   So  that  ±2J  is  the   im- 

8 

—  proper  fra(5tion,  equal   to   36I. 


^^'8  8 

2.  Reduce  1277^-  to  its  equivalent  improper  fradion. 

3.  Reduce  65 3 X  to  its  equuiralent  improper  fradlon. 

CASE     III. 

Te  reduce  a  nvhoh  number  to  an  equivalent  fraSlon^  having 
a  given  denominator. 


Rule. 

Multiply  the  whole  number  by  the  given  denominator  : 
Place  the  produfl  over  the  faid  denominator,  and  it  will 
form  the  fradion  required. 

Examples. 

I.  Reduce  6  to  a  fraftion,  whofe  denominator  lliall 
be  8. 

6x8=48,  and  V  the  y^i?/!— Prccf  11=:48~8=6. 
G  2,  Reduce 
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2.  Reduce  15  to  a  fradion,  whofe  denominator  fhali 
be  12.  Arif.  112. 

C  A  S  E       IV. 

To  reduce  an  improper  fraction  to  its  equivahnt  nvhole^  or 
mixed  numler, 

.Rule.* 

Divide  the  numerator  by  the  denominator  ;  the  quo- 
tient will  be  the  whole  number,  and  the  remainder,  if 
any,  will  be  the  numerator  to  the  given  denominator. 

Example 

1.  R.educe  ~^lio  its  equivalent  whole,  or  mixed 
number. 

8)293(361  ^^nf. 
24 

53 
.48 

—         Gr,  ^f  ^  =  2  93  -4-  8  =  3.6I  as  before. 
5 

2.  Reduce  tl.tl  to  its  equivalent  whole,   or  mixed 

^lumber.  ^^f-   127x77- 

3.  Reduce  V  to  its  equivalent  whole  number. 

Jnf,  9. 

CASE     V. 

To  reduce  a  compound  fraElion  to  an  equivalent  Jimple  one. 

Rule. 

Multiply  all   the  numerators  continually  together  for  ."jj 

a  new    numerator,    and  all  the   denominators,    for  a  | 

I 
new 

•  This  rule  is  evidently  the  reverfe  of  Safe  id. 
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new  denominator,  and  they  will  fcrm  the  fimple  fradior> 
lequired. 

If  part  of  the  compound  fracflion.  be  a  whole  or  niixci! 
number,  it  raiul  be  reduced  to  an  improper  fraclion,  by 
cafe  zd,  or  3d. 

If  the  denominator  of  any  menriber  of  a  compound 
fradlion  be  equal  to  the  numerator  of  another  member 
thereof,  thefe  equal  numerators  and  denominators  may  be 
expunged,  and  the  other  members  continually  multi- 
plied, (as  by  the  rule)  will  produce  the  fraclions  required 
In  lower  terms. 


E    X    A    M    P    L    £    s. 

u   Reduce  {-  of  |  of  ^  of  j-  to  a  fimple  fra«flion. 
1X2X3X4      14       I..        yf  r 

2x3X4X5 

Or,  by  expunging  the  equal   numerators  and  denomi- 
nators, it  will  give  Y  as  before. 

2.    Reduce  I  of  i  of  -~  of  1-4-  to  a  fimple  fniilon. 


3.  X  4 


T^!-  =  T-4:  -^rif.    Or,   by  expunging 


4X5  X6x  12 

the    equal    nunerators    and    denominators,    it    v.iil    be 

J— — =  i  r=  IT  ^s  oeicri. 
6Xj  2 

CASE     VI. 

To  reduce  frndions  of  cliffy  real  diriomlnatorSi  to  cqi.ilvahni- 
fr:j^,ions.  having  a  common  denominator. 

Rule   I. 

Mu;'.i^^iy   each  numerator   into  all  the    denominators, 
eMce])t  its  own,  for  anew  nuTjerater,  and'ail  the  denomi- 
nators 


:6  VULGAR  FRACTIONS. 

nators  into  each  other,  continually,  for  a  common  de- 
nominator. 

Examples. 

1.   Reduce  ^,  -f  and  -g-  to  equivalent  iTa<flions,  having 
i  common  denominator. 

1X5X8=  40  the   new  numerator  for  ^. 
2X4X8=  64  ditto  for  f. 

rX/iXcrsioo  ditto  for  V. 

4X5X8  =  160  th;  comni5i^  denominator. 

Therefore  the  new  equivalent  fra(5tions  arS..T^^>  i?? 
snd  tK-»  the  ^^^f. 

2.  Reduce  ^,  -|,  |,  i  and  -Jtofraaions  having  a  com- 
mon  denominator. 

-^/y.    TTs   i>   ■5'T?"2>   TTTTJ   TTTsTJ   TTrr** 

3.  Reduce  \,  \  of  |,  yl,  and  -sV»  ^o  a  common  de- 
nominator. 

Rule  II. 

To  redilcd  any  given  frafi'ions  to  others^  ivhUh  Jhall  have 
the  le(^  common  denominator  * 

1.  By  Proh.  2,  page  70,  find  the  leaft  common  raul- 
tiple  of  all  the  denominators  of.  the  given  fradions,  and 
it  will  be  the  c6)mmon  denominator  required. 

2.  Divide  the  common  denominator  by  the  denonn- 
rator  of  each  fraftion,  and  multiply  the  quotient  by  the 
iiumerraor,  ?.nd  the  produd  will  be  the  numerator  of  the 
fraction  required. 

Examples* 
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Example. 

Reduce  y,  -^  and  -g  to   fra<5!ions,    having    the  leall 
eoRimon  denominator  pclibie. 

4)3     4     8  4X3X2==  24— lead  common 
dencminalor. 


24-4-3X1  ==8  the  firft  numerator  ;  24-^4X3=18  the. 

fecond  nomerator  ;  24-4-8  X  7^:2  i  the  third  numerator. 
Whence,  the  required  fradions  are  ^t*   i^i  ii' 


CASE    VII. 

T'.o  nduce  a  fradlon  of  one  denGm'inatl-on  to  the  fracllon  of 
atiothery  but  greater,  retaining  the  fame  value. 

Rule. 

Reduce  the  given  frsiflion  to  a  compound  one  by  com- 
paring it  with  ail  the  denominations,  between  it  and  that 
denomination  you  would  reduce  it  to  ;  laftly,  reduce  this 
compound  fraction  to  a  lingle  one,  by  cafe  5th,  and  you 
wiij  have  a  fra^ftion  of  the  req^uired  denomination,  equa.^ 
in  value  to  the  given  fraftioivr 

Examples. 

I .  Reduce  f  of  a  penny  to  tlie  fralHon  of  a  pound. 

By  comparing  it,  it  becomes  f  of  ~  of  Vu  ;  which, 
reduced  by  eafe  5th,  will  be  3X  1X1  =  3. 

And  5Xl2X20=I200=:5^o' 

2.  Redvce 
G  3 
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2.  Reduce  ;|:  of  a  farthing  to  the  fraction  of  a  pound. 

3.  Reduce  Y  of  a  penny  to  the  fra<5tion  of  a  guinea. 

^w/.  titVt  g^iinea. 

4.  Reduce  4J  of  a  {hilling  to  the  fradion  of  a  moi- 
dore.  y^nf.  y\  moidore. 

5.  Reduce  4   of  aq   ounce   to   the   fraiTlion   of  a  tb 
Avoirdupois.  y^/if.  Vy  tb* 

6.  Reduce  3s.  6d.  to  the  fra^lion  of  a  pound. 

7.  Reduce  13s.  6d.  to  the  fradion  o^f  a  plllole. 

j^nf.  ^l  piftole, 

S.  *Reduce  y  of  a  pound  to  the  fradtion  of  a  guinea. 

j^nf.  4  guinea. 

9.  Reduce  -f  of  a  pwt.   to   the  fiadHon   of  a  pound 
Troy.  ^  ^nf.  -t-^\-^  lb. 

10.  Reduce  j  of  a  lb.  Avoirdupois  to  the  fra<5tion  of 
J  CwE.  Jfif.  -TT^  Cwt. 

C  A  S-  E     VIII. 

Ti  reduce  a  frad'ton  of  one  denomwat'iGti  to  ihs  fraBmn  of 
another y  hut  lefs,  retaining  the  fame  value. 

Rule. 

Multiply  the  given  numerator  by  the  parts  of  the  de- 
nominations between  it  lind  that  denomination  you  woulii- 
reduce  it  to,  for  a  new  Duraeiator,  which  place  over  tbei  ^ 

given 


♦^^=?of  V=i>^=Vs,  and  V°  of  A=^^ 


TIT©— 76 


sum. 
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given  denominator :  Or,  only  isvert  the  parts  contained 
io  the  integer,  and  make  of  tUem  a  corapound  fraflion  as 
before  ;  then,,  reduce  it  to  a  liraple  one.. 


E    X    A    M     PL    E    S, 

I.   Redace  ^^  of  a  pound  to  the  fradion  of  a  penny^. 
By  conipaiing  it)  the  fiaftion  Avill  be  :gr^y  of  't  o£  V» 


the 


1     I   X20X12 

r  40o\  1X1       ^°°      *        -^ 


2.  Reduce  -ri-^s  of  a  pound  to  the  fracftion  of 'a^ 
farthing.  -  Anf,  |qr. 

3.  Reduce -y/jj  of  a  guinea   to  the   fraftion   of  a. 
penny.  Jnf.  -fd. 

4-     Reduce  yV  o^ ^  moidore  to  the  frafnon  of  a  (hil- 
ling. Anf.  4-^s. 

5.  Reduce^  of  a  tb  Avoirdupois  to  the  fraction  of 
ar.  ounce.  Anf.  ^oz. 

6.  *  Reduce  4  of  a  guinea  to  the  fracfrion  of  a  pound. 

•        __  ^"f-U- 

7.  Reduce  T-pT:©  OJ^*  l^«  Troy  to  the  fradlion  of  a  pwt. 

Anf  ^pwt. 

8.  Reduce  -,4o  of  a  cwt,  to  the  fraiflion  of  alb. 
Av(iijdupols.  Anf  l\h. 


CASE 


*  4  Guin.=:4  of  V*=^i^  =  ips.  &  l.i3 


III     4  /- 


7+   J 
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C  A  S  E     IX. 


y*5  jind  the  "value  of  a  fraction  in  the  knoivii  parts  of  the 
inUger.)  as  of  coiriy  weight,    meafure^  iffc. 

Rule. 

Multiply  the  nu mentor  by  the  parts  in  the  next  inferi- 
or denomination,  Snd  divide  the  producfl  by  the  denomi- 
nator ;  and  if  any  thing  reaiain,  muitipiy  it  by  the  next  in- 
ferior denomination,  and  divide  by  the  denominator  as 
before,  and  fo  on,  as  far  as  neceffary  ;  and  the  quotients 
placed  after  one  another,  in  their  order,  will  be  the  an- 
iWer  required; 


i:.    X    A    M    p    L    E    s. 

I.     What  is  the.  vakie  of  4  of  a  pound  ? 

5  I  multiply  5.by  20,  the 

20,  number  of  fhillings  in  j[^  i,-^ 

and  the  produ<5t    100  I  di- 

7)  100  vide  by  the  denominator  7, 

and  get  the   quotient    14s. 

J4S.  —  2  and  2  remaining,  I  multiply 

12  it  by  12,  and  aga'n  dividing 

—  the  produ(5t  by  7,  find  the 
7)24  quotient  3d.  and  3  remainsr 

—  which  I  mukiply  by  4,  and, 
3d. — 3  dividing  as  before,  the  quc- 

4  tient  is  iqr   and  5   i-emain- 

—  ing,  I  place  it  over  the  nu- 
7)12  merator,   and  find   the  an- 

—  fwer,  143.    3d.  i^qT' 


Hqr. 


#" 


2.  What 
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2.  What  is  the  valae  of  /^  of  a  flililing  ? 


JnJ,  4icl. 


3.  What  is  the  value  of  4 ^^  of  a  Cwt.  ? 

Anf.  2qrs.  91b.  icoz.  7l|clr. 

4.  What  is  the  value  of  y  of  a  lb.  Avoirdupois  ? 

Anf.  120Z.  I2fdr. 

5.  What  io  the  valse  of  f  of  a  lb.  Troy  ? 

Anf.  70Z.  4pwt. 

6.  What  ir  the  value  of  -j^^  of  a  ton  ? 

y^«/I  4Cvvt,  2qrs.  12{^  140Z.  12/7^^ 

7.  What  is  the  value  of  |-  of  a  yard  ? 

y^/{/!  2qrs.  2|n. 

8.  What  is  the  value  ofy  of  an  ell  Englifh  ? 

yi'w/;  4qrs.  I  til* 

'9.  What  is  tke  value  of  |  of  a  mile  ?  _ 

Anf  6fur.  26p.  lift. 

10^  What  is  the  value  of  yj  of  a  day  ? 

Arf  i6h.  36m.  55-/-S. 

1 1.  The  value  of  -^-^  of  a  guiaca  is  demanded. 

Anf.  1 8  s. 

\l.  What  is  the  value  of  \\  of  a  dollar  ? 

^ff/.  5s.  744. 

13.  What  is  the  value  of  ^  of  a  moidore  ? 

Atf.  215.  7  yd, 

14.  What  is  the  value  of  4  of  an  acre  ? 


CASE 


&2- 
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C  A  S  E     X.* 

Ts  rciluce  any  given  quantify- to  the  fraBl.n  of  any  greaier 
denomination  of  the  fame  kind, 

R    U     L    E. 

Reduce  the  given  quantity  to  the  lowed  term  mention- 
ed, tor  a  namerator  ;  then  reduce  the  integral  part  to  the 
fame  term,  for  a  dencmiiiittor  j  which  will  be  the  ftadiofl 
required. 

Examples. 


J.   Re.lace  14s.  3:|d.  4  to  the  ffa(5lioir  ofa  pound. 
20  integral  pait.  s.     d. 

\2       .  14    3t,{ 

240  

4  171 

—  4 

96G  - — 

7  ^^S 
7-1-5 

6720  denominator..  • 

4,*^'co  numerator. 


2>   Redurce  4i-d.  to  the  fradioa  of  a  fiiiHing. 


Anf\^ 


3.  Reduce  2qrs.  9}^  looz.  yLydr.  to  the  fradion  of  a 
Cv/t,  Anf  T^Cwt. 

4.   Reduce 

•  This  cafe  is  tlic  reirerfe  of  the  former,  therefore  proves  it. 

NttTEi  3f  there  be  a  Iradlion  givtn  with  the  faid  tjiianiity, 
it  rnufl  be  furth.r  reduced  to  the  denominative  parts  thereof, 
adding  thereto  the  numeraton 
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-4.    Reduce  70Z.  4'j\vt.  to  thefradllon  of  a  lb.  Troy. 

Anf  f  te. 
5.    Reduce  2qrs.  2yn.  to  the  fra<5tIon  of  a  yard. 

Jnf.  lyd. 
^      6.   Reduce  iSs.  to  the  fradtion  of  a  guiaea. 

Anf  -j^G. 
•7.   Reduce  5s.  7^d.  to  the  fra<5lion  of  a  dollar. 

Anf.  i-^dol. 
8.   Reduae  21s.  7fd.  to  the  fradlion  of  a  moidore. 

Anf.  -fmoid. 


.ADDITION  OF  VULGAR  FRACTIONS. 
Rule. 

Reduce  ccmpoand  fra(5lIons  to  finale  ones  ;  nuxed 
-numbers  to  improper  fraftions  •,  fraflions  of  different 
integers  to  thofe  of  the  fame  ;  and  all  of  them  to  a  com- 
-mon  denominator  ;  then  the  fam  of  the  numerators  writ- 
ten over  the  common  denominator  will  be  the  fum  of  th-e 
:fra(?;ions  required. 


E     X    A 


M     P     L    E     S. 


I.   Add  7|^,  4-  of  \->  and  7  together. 

Firft.      -i^^W  I  of |=f|,  and  7=t. 

Then  the  fra(5t;ons  are  '/,  f  ^  ;  and  -r  ;  therefoie 

39X56X    1=2184 

15X    5X    1=     75 

7X   5X5<5=i960 


'  :>  1 8  0" 


4219 

5X56X1=280 
Or  thus,  1184  + 75+_i96o_       . , 
280  ~  ^'^' 


2.  What 
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2.  -What  is  th«  {urn  of  -j-^  of  44-,  ^  of  §•  and  9^^^^  ? 

Jn/.  I2||. 

3.  Add  |1.  4s.  and  jd.  together. 

4.  Add  j;  of  a  week,  g^  of  a  day,  ^  of  aa  hour,  and  ^ 
of  a  miEute  together 

jittf.  2  days,  2  hours,  30  minutes,  45  fcccflds. 


SUBTRACTION  OF  VULGAR  FRACTIONS. 

Rule.* 

Prepare  the  fra(5l!ons  as  in  Addition,  and  the  differ- 
cnce'of  the  numerators,  written  above  the  common  dc« 
nominator,  will  give  the  difference  of  the  fra(5tions  re- 
quired.— Note^  a  fraction  is  fabtrafted  from  a  whole  num- 
ber, by  taking  the  numerator  of  the  fraOion  from  its  de- 
nominator, and  placing  the  remainder  over  thexlenomina- 
tor,  then  taking  one  from  the  whole  number. 

Examples. 

I.  From  l  take  y  of  4. 

4  of  4=ff =tV*  Then  the  fractions  are  ^  and  i^^. 
3X28=   84  1  1= A\,  and  ^V=T44t 

5X    4=    20  {-therefore,^   ttt —- ttt 

4X28=112  com.  den.  j  =A\=t  remainder. 

2.  From     J 

*  III  fubtr^cting  mixed  number?,  when  tlie  lower  fra<5lIon 
(the  fob:rah<.nd)  is  greater  tlun  the  upper  one.  (the  minuend) 
you  may,  without  reducing  them  to  improper  fraclioi  »,  fub- 
tratSt  the  numerator  of  the  fubtr,^hend  from  the  common  de- 
nominator, and  to  that  difference  add  the  numerator  of  the 
minuend,  and  carry  one  to  the  integer  of  the  fubtrahend. 

Example. 

From  19I  take   i2|. 19I — 12|=6|» 
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2.  From  U  uke  i,  -^«/  IH* 

3.  From  37itake  ip^-  -^«/  ^lih 

4.  From  I3§^  take  ^  of  15.  -^«/^  2tt. 

5.  From  £j^  take  -#^s.  -r^«/  43-  if^- 

6.  From  4oz.  take  :|pwt.  ^a/  i3pwt.  la^gr. 

MULTIPLICATION  OF  VULGAR  FRACTIONS. 

Rule. 

Reduce  compound  fraftions  to  firaple  ones,  and  mixed 
Bumbers  to  improper  fradions  ;  then  the  product  of  the 
numerators  will  be  the  numerator,  and  the  produd  of  the 
denominators,  the  denominator  of  the  product  required. 
— Noiff  where  feveral  fra<5tions  are  to  be  multiplied,  if 
the  numerator  of  one  fradion  be  equal  to  the  denomina- 
tor of  another,  their  equul  numerators  and  denominatorg 
may  be  omitted. 

Examples. 

I.  Vv^hat  is  the  continued  produd  of  43-,  f,  f  of  |, 
and  6  ? 

4^=  VS  ^  of  1=  ^^=tV,  and  6=4. 

Then  VXfX^yy-^-'BXiX   7X6     ,^^ 

3X5X32"XT"^^^- 
i^^  the  anfwcr. 

2.  Multiply  T*,  by  ^V.  ^nj:  _^Y  . 

3.  Multiply  51  by  |.  ^J,^J' 

4.  Multiply  f  of  5  by  i  of  4.  ^„j:  ^^ 

H  DIVISION 


4 


S6  DECIMAL  FRACTIONS. 

DIVISION  OF  VULGAR  FRACTIONS. 

Rule.* 

_  Prepare  the  fraaions  as  before  :  Then,  invert  the  di- 
Yifor  and  proceed  exadly  as  in  Multlplicatioii  :  The  pro- 
duds  will  be  the  quotient  required. 

Examples. 

1.  Divide  §■  of  17  by  |  of  4. 

jori7_jOt    -r,~~---~=  J,    &  J  01-^  =  ^^=1  J 

17X2 
therefore,  y-i-f=3~-~=>=y==iii   the    quotient    re- 

quired. 

2.  Divide  4  by  f  ^^w/  i^\. 

3.  Divide  I2f  by  J-  of  7.  Anf.^^j. 

4.  Divide  5f  by  7^.  ^///:44. 

5.  Divide  4  by  9.  ^^  tt- 
-^.  Divide  i-  of  ^  off  by  \  of  i-  v^w/  f . 

DECIMAL  FRACTIONS. 

Decimal  Fractions  areof  fucha  nature,  that  they  vary 
in  the  fame  proportion,  and  are  managed  by  the  fame 
method  of  operation,  as  whole  numbers  ate. 

On  this  acco*int,  every  proper  Fraction  is  fuppofed  to 
be  reducible  to^another,  whofe  denominator  fhall  be  10, 
100,  loco,  &c.  viz.  LTnity,  with  a  number  of  cyphers 
annexed  j  and  Fra6lions  withHich  denominators,  are  call- 
ed Decimal  Fradlions  :  Such  are  toj  -r4uf  x^eV>  ^c. 

As 


*  To  multiply  a  fraction  by  an  inWeger,  divide  the  denomin-, 
ator,  or  multiply  the  numerator  by  it ;  and  to  divide  by  an  in- 
teger, divide  the  numerator,  or  wUiply  the  denominator  by  it. 


DECIMAL  FRACTIONS.  87 

As  the  denominator  of  a  decimal  fradion  is  aU'ays  10, 
or  100,  or  1000,  &c.  the  denominators  need  not  be  ex- 
prefied  :  For  the  numerator  only  may  be  made  to  exprefs 
the  true  value.  For  this  purpofe  it  is  only  required  to 
wiite  the  numerator  with  a  point  before  it  at  the  left 
hand,  to  diftlnguifh  it  from^  a  whole  number,  when  it  con- 
fills  of  fo  many  figures  as  the  denominator  hath  cyphers 
annexed  to  unity,  or  1  :   So  xV  is  written   ,5  ;  -^^^  ,33  j 

Note.  The  point  prefixed  is  called  a  Separatrix. 

pRt  if  the  numerator  has  not  fo  many  places  as  the  de- 
notnrnator  has  cyphers,  put  fo  n.any  cyphers  before  it, 
viz  at  the  left  hand,  as  will  make  up  the  defect  ;  fo  write 
-fho  thus,  ,05  ;  and  to^co  ^hus,  ,006,  &c.  And  thus 
do  thefe  fradions  receive  the  form  of  whole  numbers. 

The  iff,  2d,  3d,  4th,  &c.  places  of  decimals,  countin|j 
from  the  left 'hand  toward  the  right,  are  called  primes, 
feconds,  thirds,  fourths,  &c. 

We  may  confider  unity  as  a  fixed  point  from  whence 
whole  numbers  proceed  infinitely  increadng  toward  the 
left  hand,  and  decimals  infinitely  decreafing  toward  the 
right-hand  to  o,  as  in  the  following 


Table. 


-J  -x) 

S  5   03  CS  -0  45 

:^  =  c  0  0  ^  £i 
;:r  ::::  .2  ^  r=  3  -0 
'^  ^  r3  r^  f^  2  § 

u  X  :^  0  X  H  n: 
9876543 

0 

c 

T 

2 

^  -c  ^  ;x:  ^  ^0  ;;^  ^ 

H  d:  H  X  0  S  >^^  0 

23456789 

From 
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From  this  table  it  is  evident,  that,  in  decimals,  as  well 
as  in  whole  numbers,  each  figure  takes  its  value  by  its  dif^ 
tance  from  unites  place  :  If  it  be  in  the  firft  place  after 
units  (or  the  feparating  point)  it  fignifies  tenths  ;  if  in 
the  fecond,  hundredths,  &e.  decreafmg  in  each  place  in  a 
tenfold  proportioR. 

Ccnfequently,  every  fingle  figure  exprefling  a  decimal, 
has  for  its  denominator  a  unit  or  j,  with  fo  many  cy- 
phers as  its  place  is  diftant  from  unit's  place  :  Thus  ,2  in 
the  decimal  part  of  the  tab}e=^-iV  ;  ^3=T-do  5  >4=T-g^5 
SiQ.  And  if  a  decimal  be  exprefled  by  feveral  figures,, 
the  denominator  is  i,  with  fo  many  cyphers  as  the  low- 
eft  figure  is  diitant  from  unit's  place.  So  ,357  ligoi- 
*es  t|Vc>  and  ,oo63=:-roS^.  &€• 

Cyphers,  placed  at  the  right  hand  of  a  decimal  frac- 
tion, do  not  alter  its  value,  fmce  every  fignificant  figure 
continues  to  poiTefs  the  fame  place  :  So  ,5,  ,50,  and  ,500 
are  ail  of  the  fame  value,  and  each  equal  to  ^. 

But  cyphers,  placed  at  the  left  hand  of  a  decimal,  do 
alter  Its  value,  every    cypher    deprefTmg  it  to  Vo  of  the 
value  it  had  before,  by  removing  every  fignificant  figur^ 
cne  place  further  from  the  place  of  units.      So  ,6,   ,06, 
,co6,all  exprcfs  different  decimals,  vi'z.  ,6;  ,^0  J  jo6,  t|o  » 

jCOO,    T-Qua* 

Hence  may  be  obferved  the  contrary  effedl  of  cyphers 
htino  annexed  to  v;hole  numbers,  and  decimals. 

li:  is  likewife  evident  from  the  table,  that,  fince  the 
pUces  of  decimals  decreafe  in  a  tenfold  proportion  from 
units  downwards,  fo  they  confequently  increafe  in  a  ten- 
fold proportion  from  the  right  hand  toward  the  left,  as 
the  ohices  of  whole  numbers  do  :.  For,  ten  hundredth 
parts  make  one  tenth  ;  ten  tenths  make  i  j  ten  units,  ten  ; 
ten  ten?,  one  hundred,  &c.  viz.  t*o%=-/o»  t§=i>  ^^q 
I  X  10=  I  o^  which  proves  that  decimals  are  fubjed  to  the 
fame  law  of  Notation,  and  cor»fsquently  of  operation,  as 
v.'hole  numbers  are. 

I^ecimal 
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Decimal  frafttons  of  unequal  denominators  are  reduced 
to  one  common  denominator,  when  there  are  annexed 
to  the  right  hand  of  thofe,  which  have  Tjwer  places,  fo 
many  cyphers,  as  make  them  equal  in  places  with  that 
■which  has  the  nioft.  So  thefe  decimals,  ,5,  ,06,  5455* 
may  be  reduced  to  the  decimals,  ,500,  ,060,  and  -455, 
which  have  all  icoo  for  their  denominator. 

Of  decimals,  that  is  the  greateu,  whofe  highed  figure 
13  greateft,  whether  they  confift  of  an  equal  or  unequal 
number  of  places  :  Thus,  ,5  is  greater  than  ,459,  for  if 
it  be  reduced  to  the  fame  denominator  with  ,459,  it  will 
be  ,500.- 

A  mixed  number,  viz.  a  whole  number,  with  a  deci- 
mal annexed,  is  equal  to  an  improper  fra<5tion,  whofe  nu- 
roerator  is  all  the  figures  of  the  mixed  number,  taken  as 
one  Vv'hole  number,  and  the  denominator,  that  of  the  deci- 
mal part.  So  45,309  is  equal  to  Vo'i'^j  as  is  evident 
fFomthe  method  given  to  reduce  a  mixed  number  to  an 
improper  fraclitioa  :  Thus,  45  X  looo-f  ,309=:VoW  as 
above. 


ADDITION  OF  DECIMALS. 


R  tr   L  E* 

I i  Place  the  numbers,  whether  mixed,  or  pure  deci* 
mals,  under  each  other,  according  to  the  value  of  their, 
places. 

2.  Find  their  fum  as. in  whole  numbers,  and  point  off! 
fa  many  places  for  decimals,  as  are  equal  to  the  greateft 
■umber  of  decimal  places  in  any  of  the  given  numbers. 


Examples^. 
H  2- 
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K    X    A    M    P    L    £    S.  -id 

I.  Findthefumofi9,073H- 2,3597 -j- 223 +  ,0x97581 
+  3478»i  +  i2,358. 

19,07^ 

2>359T 
223 

,0197585 

3478,1 


3734,9104581   the  lifli. 


2.  Required  the  fum   of  4294- 2 1,37 4.355,003-1.. 
h^l+iil'  Anf,  808,  [43.    i 

3.  Required  the  fum  of  9734.194,  [,754.93,7164 
4>950^»  -^»/  1088,4165. 

SUBTRACTION  OF  DECIMALS. 

Rule. — Place  the  numbers  according  to  their  value; 
then  fubtradb  as  in  whole  numbers,  and  point  of  the  dec- 
imals as  in  Addition*  . 

Examples. 

I.     Find  the  difference  of  1793,1  3  and.  817,05693:. 

From    1793,13 
Take      8 17, 05693- 


Remainder  976,07307 

2.  From  171,195  take  125,9176.  Anf,  45,2774. 

3.  From  219,1384  take  195,91*  Anf,  23,2284. 

4.  From  480  take  245,0075^  Anf,  234,9925. 

MULTIPLICATION 
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MULTIPLICATION  OF  DECIMALS. 

C  A  S  E       I.  ' 

Rule  i. — Whether  they  be  mixed  numbers,  or  pure 
decimals,  place  the  favors  and  multiply  them  as  in  whole 
numbers. 

2.  Point  ofFfo  many  figures  from  the  produd  as  there 
are  decimal  places  in  both  the  factors  ;  and  if  there  be 
not  fo  many  places  in  the  produd,  fupply  the  defect,  by 
prefixing  cyphers. 

Examples.. 

I.  Multiply    >02345 
by    ,00163 


7035 
14070 

2345 


>oooo382235  the  prod u^. 


2.  Multiply   25,238  by  12,17  j4n/.  307,14646^ 

3.  Multiply  ,3759  by  ,945.  Jnf.  ,3552255. 

4.  Multiply  ,84179  b.y  ,0385.        j^nf.  ,032408915, 

To  multiply  by  10,  100,  1000,  &c.  remove  the  fepa- 
rating  point  fo  many  places  to  the  right  hand,  as  the- 
multiplier  has  cyphers. 

V-       P<^     7   S5  f3'45 
So    »34^i|^j  i-o    f -^  J34»5 
i<^       i  icooj   E   C345 

I'-or  »345  X  10  U  3»45Q>  ^c- 
CASE    ir. 

^0  contra^  the   operation,  fo  as  to  retain  fo  many  decimal 
places  in  the  ProduS  as  may  be  thought  neceffary. 

Rule  i. — Write  the  unit's  place  of  the  multiplier 
tiader  thgt  ii^urs  of  tlie  multiplicand,  whofe  place  yoa 

wouid 


-^2 


maiMAL  7WKcfiWs>. 


would  referve  in  the  produ6l:.;  arid  dlfpofe  of  tbe  red  of" 
the  figures  in  a  contraiy  order  to  what  they  are  ufually 
placed  1:1. 
,  .,  2...  In  multiplying,  rsjsclall  the  figures   which  are  to 

j,the  right  hand   of  the  multiplying  digits   and  ftt  down 
the  prodiids,   fo  that   theit    right  hand    figures    may  fall. 

_  in  a  ftraight  line  below  each  other  ;  obferving  to  inc^eafe 
the  firH:   figure  of,  ev-ery   line  with  what  would  arife  by 
calling  [from  5  to  15,  2  from  15  to  25, .3  from  25  to. 
^^y  &c.  from  the  preceding  figures,  when  you  begin  to 
aiultiply,  and  the  fum  will  be  the  produifl  required. 

Examples. 

I.  It  is  required  to  nuiltiply  56,75 349 Tv5  by  5>37692S, , 
and  to  retain  only  five  places  of  decimals  in  the  produ(5t. 


Conlra^ed  ivay, 
56,7534916 
829673,5 


'8376746 
1702605 

397274 

34052 
5108 

45 


305,15943 


Commrn  way. 
56,75:- 4916 
5,376928 

45140279328 
1 1315069832 
51071814244 
3405209496 
397274  441  2-. 
1702604  748 
28376745(80 

305,15943180818048 


By  the  operation  in  the  common  way^  it  is  evident  that 
all  the  figures,  which  are  cut  oiF  at  the  right  hand,  by 
the  perpendicular  line,  are  wholly  omitted  in  the  cou' 
traUed  tuay^  and  the  laft  proxiu<5l  here  is  the  firft  there  ;, 
confequently,  the  reafon  of  placing  the  multiplier  in  a 
rcTcrfe  order,  mull  appear  very  plainly. 


DIVISION 
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DIVISION  OF  DECIMALS.  , 

Rule  i. — The  places  of  decimal  parts  in  the  divifor 
and  quotient  counted  together,  mufl  always  be  equal  to 
thofe  in  the  dividend  ;  therefore  divide  as  in  whole  num- 
bers, and,  from  the  right  hand  of  the  quotient,  point  off 
fo  many  places  for  decimals,  as  the  decimal  places  in  the 
dividend  exceed  thofe  in  the  divifor. 

2.  If  the  places  of  the  quotient  be  not  fo  many  as  the 
rule  requires,  fupply  the  defed  by  prefixing  cyphers  to 
the  left  hand. 

3.  If  at  any  time  there  be  a  remainder,  or  the  decimal 
places  in  the  divifor  be  more  than  thofe  in  the  dividend, 
cyphers  may  be  annexed  to  the  dividend,  or  to  the  re- 
mainder, and  the  quotient  carried  on  to  any  degree  of 
exaOnefs. 

Examples. 
I.  2. 

ai9),ii7 84107 j(,ooo538o87,5cc.    ,37i9)38,coco(ioz,i78,  &e. 
^095  37^9 


834  8ioo 

h?  7438 


X77I 

i7i» 

J  907 
«752. 

1555 

%% 

6610 
3719 

^90 10 

26033 
29770 

2975a 

18 

In  Example  i,  the  divifor  having  no  decinials,  the  quo- 
tient muft  have  f)  many  as  thtre  are  in  tlie  dividend.  In 
Example  2,  the  dividend  being  an  integer,  iruft  have  at 
lead  fo  many  cyphers  annexed  as  there  are  decimals  in 
the  divifor,  and  fo  far  the  quotient  will  be  whole  num- 
bers ;  then  annexing  more  cyphers,  the  remaining  figures 
in  the  quotient  will  be  decimals,  according  to  the  Rule. 

3-     I33)5737(43»i353  + 

4'     ^7)^532i(275<^>i<5+  ^*-  5^ 
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5.  *72)9'^^»2i7(i2753  + 

^'  25,17)315,6293(12534- 

7.  ,3i7)29>4^i7(?2-f: 

8.  37.9)>oo59374(     ^S^-f 
9-  »375)ri73948375(4638^2  + 

CASE     IL 

To  conirad  Dlvijion^  ivhen  there  are  many  decimals  in  thf 
dividend,  and  the  divifor  is  large. 

RuLK    I. — Whatever  place  of  the   dividend   corref^  i 
ponds  with  the  unit's  place  of  the  divifor,  at  the  firftAepi 
cf  the  diviiioii,  the  fame  place  mud  the  firft  figure  of  the 
, quotient  have. 

2.  In  dividing,  reje<5l  the  laft  right  hand  figure  of  the 
divifor,  at  every  (tep  (inilead  of  bringing  down  a  figure, 
as  in  common)  and  make  the  laft  remainder  the  dividend 
for  the  new  divifor  at  every  Rep  :  Thus  continue  the  di- 
vifion  ufttil  the  divifor  fbali  be  exhaufted. 


99/5678)4,678^985 7568(,C469.93 1  quotient 
3^982712  ^     ■ 

.^~ Here,  the  unit's  place  of 

995567)696271-         the  divifor   in   the  lirft  f^ep. 
597402.         falls  under  7,  in  the  place  of 

—         hundredths  in  the  dividend  ; 

99>5^)   98869         therefore    f   put  4,   the  tirft 
89604  quotient  figure,  in  the   place 

of-  hundredths,   by  prefixing 

5)9,5)   gzG^         a  cypher. 

8955.  ^  ViAv^  fet  down  every  di- 

vifor, to  explain   the  Vv^ork  ; 
but  you  need  only  put  a  da(h 
over  every  figure  rejefled,  as. 
you-  proceed,  to   (hew  it  is 
omitted. 


Remainder    4  When 

*  The  following  queftions  a>c  left   unpointed  in  the  quo- 
tient,'to  txercifc  the  learner. 
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When  decimals  or  whole  numbers  are  to  be  divided 
by  10,  100,  1000,  &c.  (viz.  unity  with  cyphers)  it  is 
performed  by  .removing  the  fepaiatrix,  in  the  dividend. 
To  many  places  toward  the  left  hand,  as  there  are  cyphers 
in  the  divifor. 

Examples. 

1 000  (  .  S:  (  . 

1 000c  J  fi  J 

REDUCTION  OF  DECIMALS. 
CASE       I. 

To  reduce   a  Vulgar   FraSton   tx>  its   equh^ahrJ  DeclmaL 

Rule.  Divide  the  numerator  by-  the  denomiuatar, 
as  in  divillon  of  decimals,  and  ihe  quotient  will  be  the 
decimal  required  : — Or,  fo  many  cyphers  as  you  annex 
to  the  given  numerator,  fo  many  places  m\&>t  be  pointed 
off  in  the  quotient,  and  if  there  be  not  fo  many  places  of 
figures  in  the  quotient,  the  deficiency-  muft  be  fupplicd 
Dy  piefixingfo  many  cyphers  before  tlje  quotient  figures. 

E  X   A    M    P    L   ]f    s. 
1.  Reduce  -'-  £0  a  decimal.  8)i,oco 


,125   /^nf. 


2.  Reduce  |,  |,  and  |  to  decimals. 

Anfivers,      3375.      5625.      ,666-1-. 

3.  Reduce  ^^  \^  |,  §-,  ^,  ^,  and  y  to  decimals. 
dnjivers.   ,25.    ,5.    ,75.   ,333  +  .     ,8.    ,833  +  .    ,875. 

4.  r. educe  t'^j,  yj,  ■^-^-^,  and  -3%  to  decimals. 

Jnfwer:.     ,263 -f.      ,692-}-.      ,025/ ",25. 

CASE 
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CASE     II. 


7(P  reduce  number s  of  different  denominations ,  as  of  Moneys 
fVeight  and  MeafurCy  to  their  equivalent  decimal  values. 

Rule  i. — Write  the  given  numbers  perpendieularly 
inder  each  other,  for  dividends  ;  proceeding  orderly 
from  the  leaft  to  the  gteateft. 

2.  Oppofite  to  each  dividend,  on  the  left  hand,  place 
fiich  a  number,  for  a  divifor,  as  will  bring  it  to  the  next 
fuperiour  denomination,  and  draw  a  line  perpendicularly 
between  them. 

3.  Begin  with  the  higheft,  and  write  the  quotient  of 
each  divifion  as  decimal  parts  on  the  right  hand  of  the 
dividend  next  below  it,  and  fo  on,  until  they  are  all  ufed, 
and  the  laft  quotient  will  be  the  decimal  fought. 

Examples. 

I.  Reduce   1 7s.  8|d.  to  the  decimal  of  a  pound. 


4 
12 

20 


5» 

8,75 


17,729166,  &c. 


,886458,  &c.  the  decimal  required. 

Here,  in  dividing  3  by  4,  I  fuppofe  two  cyphers  to  be 
annexed  to  the  3,  which  make  it  3,00,  and  ,75  is  the 
quotient,  which  I  write  againft  8  in  the  next  line  ;  this 
quotient,  viz.  8,75,  being  pence  and  decimal  parts  of  a 
penny,  I  divide  them  by  1  2,  which  brings  them  to  (hil- 
lings and  decirHal  parts  ;  I  therefore  divide  by  20,  and 
(there  being  no  whole  number)  the  qtiotient  is  decimal  | 
parts  of  a  pound. 

3,  4,  and  fo  on  to  19   (hillings,  to 


2.  Reduce  i,   2, 
decimals. 


Shillings. 
Anfnvers* 

Shillings. 
/Infivers, 


I 

,05. 

7 
j35- 


2 
>4' 


3 

9 

»45' 


4 
,2. 

10 
»5- 


5 


II 


6 

»3- 

12 
)6. 


Shillings. 
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X 

Shillings.       13       14       15        16       17       18       19 
Anfwcrs,     ,65.       ,7.     ,^5.       ,B.     ,85.      ,9.     ,95. 
Here,  when  the  fhiilings  are  eten,  half  the  number,  with 
a  point  prefixed,  is  their  decimal  expreffion  ;  but  if  the 
flumber  be  odd,  annex  a  cypher  to  the  fhiilings,  and  then 
halving  them,  you  will  have  their  decimal  expreflion. 

*Reduce  i,  2,  3,  and  fo  on  to  11  pence,  to  the  de* 
cimals  of  a  {hilling. 

Pence.  123456 

Jnfwers,         ,083+.  ,166.    ,25.    ,333  +  .  j4'6-|-.  )5. 

Pence.  7  8  9  10  11 

Anfmers.         ,583+.  ,666+.    ,75.       ,833  +  .  ,9164-. 

4.  Reduce  i,  2,  3,  &c.  to  1 1  pence,  to  the  decimals 
of  a  pound* 

Pence.  i                2                3                4 

Anfwers^  ,004i64-'   900834-.    ,0125.    ,oiTi654-' 

Pence.  5678 

Anfivers,  ,02oB4-.        J025.      ,029164--   »0333  +  . 

Pence.  9                   10                  11 

Anfivers.  i^llS-               ,04164-'        JO4J83  +  . 

5.  Reduce  I,  2  &  3 farthings  to  the  deeimalsof  apenny. 

iqr.=,25d.  2qr.=:,5d.  and  3qr  =,75d.  Anfwersi 

6.  Reduce   i,  2  and  3  farthings  to  the  decimals  of  a 
Ihilling. 

Anfzvers.    iqr.=,02o83s4-'  2 qrs  =,0416634-* 
3qrs.  ^,06255. 

7.  Reduce  i,  2  and  3  farthings  to  the  decimals  of  a 
pound. 

Anf.  iqr.=jf,OOI04l64-    2qrs.=;f,0G2  0834-  3qrs. 

=;f,O03l25. 

8.  Reduce  13s.  5id.  to  the  decimal  of  a  pound. 

Anf.  ,67294-. 

9.  Reduce  7  Cwt.  3qr.  ijtb  looz.  T2dr   to  the  deci- 
mal of  a  tori.  Anf.  395384-. 

10.  Reduce 


♦  The  anfwcrs  to  this  qucftion  ars  the  fame  as  the  dccimjil 
parts  of  a  foot. 

I 
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10.  Reduce  looz.  I3pwt.  9gr.  to  the  decimal  of  a 
pound  Troy.  Anf,  ,8890625. 

11.  Reduce  3qrs.  311.  to  the  decimal  of  a  yard. 

^«/  '9375- 

CASE     III. 

^0  Jind  the  decimal  of  any  number  of  JhlllingSy  pence  and 
farthings  t  by  Infpe^ton. 

Rule  i. — Write  ^^j;^  the  greateft  even  number  of 
fhillings  for  the  firft  decimal  figure. 

2.  Let  the  farthings  in  the  given  pence  and  farthings 
poflefsthft  fecond  and  third  places  ;  obferving,  to  increafe 
th^fecond  place,  or  place  of  hundredths,  by  5,  if  the  fliil- 
lings  be  odd,  and  the  third  place  by  i,  when  the  farthings 
exceed  12,  and  by  2  when  they  exceed  36. 

3.  If  more  than  three  places  be  needful,  divide  half 
the  number  of  farthings  in  the  given  pence  and  farthings 
(rejeding  24qrs.  firll,  if  there  be  fo  many)  by  12,  and  the 
quotient,  written  after  the  three  places  before  found,  will 
give  the  decimal  required. 

Examples. 

1.  Find  the  decimal  of  13s.  9^d.  by  infpedion. 

,6  .  .  =r  i-  of  i2s. 

5  for  the  odd  (hilling. 
59  =  the  farthings  in  <^^d. 
Add       2  for  the  excefs  of  36. 

,691  =r  decimal  required. 

2.  Find,  by  infpedion,  the  decimal  expreflions  of  1  Ss. 
3|d.  and  17s   8id.  Anf  ^,914  andi:,885. 

3.  Value  the  following  fums,  by  infpedion,  and  find 
their  total,  viz.  15s.  3d.  -f  8s.  i  lid.  -f  los.  6%d.  ■\-  is. 
f>\A,  +  id.  +  2|d.  Anf  ;^  1,834  the  total. 

\  CASE 
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CASE      IV. 

To  Jind  the  value  of  any  given  decimal  in  the  terms  of  the 

Integer. 

Rule  i. — Multiply  the  decimal  by  the  number  of 
parts  in  the  next  lefs  denomination,  and  cut  ofFfo  many 
places  for  a  remainder,  to  the  right  hand-,  as  there  are 
places  in  the  given  decimal. 

2.  Multiply  the  remainder  by  the  next  inferlour  de- 
nomination, and  cut  off  a  remainder  as  before. 

5.  Proceed  in  this  manner  through  all  the  parts  of 
the  integer,  and  the  feveral  denominations,  landing  on 
the  left  band,  make  the  anfwer. 

Examples. 

I.  Find  the?alu€  of  ,75968  of  a  pound. 

20 


14,79560 

12 

< 

9,52320 

4 


2,09280     Anf,  148,  9|d. 

2.  What  U  the  value  of  ,679  of  a  fhllling  ? 

Jpf  8,i4Sd. 

3.  What  b  the  value  of  ;^>9999  .' 

^ijf.  19s.  ii^A.^o-^or  £u 

4.  What  is  the  value  of  ,617  of  a  Cwt.  ? 

Anf  2qrs.  131b.  loz,  iQ/odr. 

5.  What  is  the  value  of  ,8593  of  a  lb.  Troy  ? 

ylnf  icoz.  6pwt.  jgr. 

6.  What  is  the  value  of  ,397  of  a  yard  ? 

Atif  iqr.  2n. 

T         7.  What 
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7.  What  is  the  value  of  ,8469  of  a  degree  ? 

Anf,  5813).  6fur^  35|Jo.  oft.  11  in. 

i.  What  is  ihe  value  of  ,569  cf  a  year  ? 

yf^//C  2074.  i6h.  26ni,.  24.fec. 

CASE      V. 

To  Jiiul  ihe  value,  of  any  decimal  of  a  pound  hy  InfpeEiion. 

RutE- — Doubl?  the  fiifli  %ure,  or  place  of  tenths* 
for  ihillings,  and  if  the  fecond  figure  be  5,  or  more  than 
5,  reckon  another  ftilHifig  ipthep,  after  the  5  is  deduded, 
call  the  figures  in  the  fecond  and  third  places  fo  many 
farthings,  abating  i  when  they  are  above  1 2,  and  2  when 
above  36,  and  the  reiiilt  will  be  the  anfwer. 

Note.  When  the  decimal  has  but  2  figures,  if  any 
thing  remain  after  the  (hillings  are  taken  out,  a  cypher 
Hiiifl  be  annexed  to  the  right  hand,  or  fuppofed  to  be  f/a,. 

Examples. 

1.  Find  the  value  of  j^, 876  by  infpeflion. 
16s.     zrdoable  of  8. 
13.     for  the  5  in  the  fecond  place,  which  is  to 

(be  taken  out  of  7, 
and  6td=  26  farthings,  remain  to  be  addLed  ; 

dedud  ^d.  for  the  excefs  of  1 2.. 


17s.    (i\A.  the  Anf 


2.  Find,  by  infpeflion,  the  value  of  ;^,49. 
J8s.  -  -  =  double  of  4. 

IS.  -  -  for  the  5  in  the  place  of  hundredths, 
lod.  =  40  farthings,  a  o  being  annexed    to  the 

^remaining  4. 
Ded.     ^d.  for  the  excefs  of  36. 


95.  9|d.  the  anfwer. 

3.  Find 
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3.  Find  tlie  value  of  ;^,097  by  infpe<5lion. 

4.  Value  the  following  decimals,  by  infpedion,  and 
find    their  fum,  viz.  ;f  ,i85+;£',537 -f- ;^,9i6+ ^,24 

FEDERAL  MONEY, 

The  pupil  being  well  acquainted  with  decimals,  it  will 
be  proper  to  introduce  here  an  accouBt  of  the  Federal 
Money. 

As  the  Money  of  account  proceeds  in  a  decuple,  or 
tenfold  proportion,  fo,  any  number  of  Dollars,  Dimes, 
Cents  and  Mills,  is,  (imply,  the  expreffion  of  Dollars  and 
Decimal  parts  of  a  Dollar: — Thusj9  Dollarsand  8  Dimes 
are  exprelTed  9,8=9TVdolI — 1 2  Dollars,  4  Dimes,  and 
7  Cents, thus,  12,47=  12-ro^doli. — 2oDollars,  3 Dimes, 
4  Cents  and  5  Mills,  thus,  20,345=20x^0'^  doll,  ico 
Dollars  and  9  Mills,  thus,  1 00,009=  100t-#oo  doll,  and 
50  Dollars,  5  Cents,  thus,  50,05= 50-r^odoli-  Where- 
fore it  is,  in  all  refpe(5ts,  added,*fubtra<5ted,  multiplied  and. 
divided,  the  fame  as  decimals ;  and,  of  ail  Coins,  it  is  the. 
siioft  fimple. 

viarked 

J  10  Mills     *>  jj   rCent.  m.  c. 

10  Cents     /    ^  J  Dime.  d. 

^    1  10  Dimes    f-^   J  Dollar.  D,. 

tip  Dollars  J   S  C  Eagle.  E. 

ADDITION  OF  FEDERAL  MONEY. 

Add  25i-  Eagles  ;  7  Dollars,  8  Dimes,  3  Cents,  4 
Mills  ;  125  Dollars,  8  Cents  ;  5  Eagles,  9  Mills  ;  18 
Dollars,  7  Cents  and  4  Mill?,  together.*  rft. 

*  It  may  be  obferved  that  the  fum  exhibits-  the  particular 
Dumber  of  each  different  piece  of  money  contained  In  it,  vi?, 
455997  mills=45599^  ceni8=  4559^^0^  dirae3==455 

E.  D.  d.  c.  m. 

ifVVo  dollars=45TVTVo  eagles=45  5?  9  9  7- 

Alfo, 

I  2 
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Eagles. 

Dollar. 

Dimes. 

Cents. 

Mills. 

lil. 

25  5 

2d. 

7»  8  3  4 

3d. 

12  5,  0  8  0 

4th. 

5  0,  0  09 

5tb. 

I  8,  0  7  4 

1 


Note.  That  Dollars  occu- 
py the  firft  place  at  the  left 
hand  of  the  comma,  and  Ea- 
gles, ail  the  places  at  the  left 
of  Dollars  :  But  Eagles  and 
Dollars,  reckoned   together, 
Sum     45  5,  9  97     exprefs  the  number  of  Dol* 
lars  contained  in  the  fum,  as  349  is  34  Eagles  and  9  Dolr 
lars  J  equal  to  349  Dollars,  &c. 

SUBTRACTION; 

E.  D.  d.  c.  m.  D.  d.  c.  m.  D.  d,  c.  ro. 

From  13479,8  I  5      495641,0  o  I  798, 

Take     8985,946      218796,795^  459'3  7  9 


P.eni.     4493,8  6  9      276844,2  o  6  338,6  2   i. 

Proof.  i3-479>8  i  5 

MULTIPLICATION, 

"When  you  have  pointed  off  the  decimals  in  the  pro, 
du<51,  according  to  the  rule  in  Multiplication  of  Decimals,, 
all  beyond  the  Mills,  or  third  place  of  decimals,  aredeci-. 
mal  parts  of  a  Mill. 

D.  d.  c.  m. 
Bought  37  horfes  for  fhippLng,  3148,  573  per  head;- 
What  came  they  to  f" 

D:  d.  c.  m. 

Alfo,  the  names  of  the  Coins,  kfs  than  a  dollar,  are  fignifi- 
cant  of  their  values. 

For  the  ikf/7/,  which  (lands  in  the  3d  place,  at  the  right  hand 
Mil  the  comma,  or  place  of  thoufaud?,  is  contraiSied  from  Miller 
the  Latin  for  TLoSfand : — Ctni^  which  occupies  the  fecond  placCy 
or  place  of  Hundredths,  is  an  abbreviation  of  Ctntum,  the  Latjn 
for  Hundred: — ^nd  Dims,  which  is  in  the  firft  place,  or  place  pjt 
^tnihf,  is  derived  from  Di/me  the  French  for  Tcntbt. 
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.  c.  m.  D.  d.  c.  m. 

7   3^  Mult.  45,8  4  6. 

3  7  by    23,0  9   4 


340011  18338 

145719  412614 

13753SP 


•r 


^»/I       1797,201  9169. 

D.  d.  c.  m. 


4«/:   io58,767x^^*^. 
D.d.  c.  in- 


DIVISION. 

1.  If  ipoQ   oranges   coft  10  dollars,   what  is  iiiat  a 
piece  ^ 

D.d.c.  D.d.c. 
I  OpO  )  i  0,0  0(0,0  I .  /in/J*- 
1000 
D.  d.  c. 

2.  If   3730  bufliels  of  Qorn  coil   2025,3  9    what  is 
that  per  buihel  ? 

D.  d.  c.  D.  d.  c. 
3730)2025,39(0,5  4  3.^«/. 
1865,0 


1.6039. 
149,20 


n  1 90  - 
1^190 

3.  Divide  12976  dollars  between  .7  niea^,. 
7)12976. 


1853,7144  j^nf.  in. dpi.  dim.  &c. 
D.d.c.ra, 

Decimal 

•  And  here  I  would  remind  the  learner^  that,  when  he  has 
tirought  down  all  his  whole  numbers,  or  dollars,  in  the  dividend  ^ 
he  muft  place  a  comma  Ia  the  quotient ;  and  if,  when  he  has 
brought  down  the  nextSg^are,  he  cannot  have  the  divifor  ©nee, 
he  muft  place  a  cypher  at  the  right  hand  of  the  comma,  in  ti^e. 
place  of  (Jinaes, 
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Decimal  Tables  of  Coin,  Weip^ht,  and  Meafure. 


Shil.  !dec. 
95 


19 

18 

17 
i6 

ij 
14 
13 
12 
II 

lO 


^9 

,8 

,15 

>7 

,6j 

,6 

,55 

,5 


Shil. 

9 

8 

7 
6 

5 
4 

3 

a. 

I 


TABLE  I.     Coin.  Farthiugs.l  Decimals 

jTr  the  Integer.  3       '  ,0625 

a       j  ,041666 

T       I  ,020833 

TABLE  III.  • 
Troy    Weight. 
Pound  the  iDieger, 
Ounces  the  fame 
as  Tab.  II, 


dec. 
AS 
A 
^65 
'3 
AS 
,2 

>I5 
,1 

»05 


Grains.  Decimals. 
5  ,010416 
4  ,008533 
3  ,00625 
2  ,004 1 66 
I        ,002083 


TABLE  IV. 

AvoiRDurois  Wt. 

?  121I).  the  Integer. 


'ence. 

II 

10 

9 

o 
o 

7 
6 

5 
4 
3 
2 
I 


Decimals. 

,045833 
,0411:66 

,0375 

,029166 

,025 

,0^0833 

.016666 

,0125 

,008333 

.004166 


Earth. 

3 
2 
r 


Decimals 

,003125 
,0020833 

,00 1 04  T  6 


Pence  & 
Inches, 
II 

10 

9 
8 

7 
6 

5 
4 
3 
2 
I 


Decimals. 
,916666 

,666666 
,5^i2ZZ 
.3 
,416666 

,333333 
AS 

,166666 
^083333 


TABLE   )I, 

Coin  &;  Long  Meas. 

J  Shilling  &  t  Foot 

the  Integer. 


Penny- 
weights. 
10 

9 
8 

7 
6 

5 
4 
3 
2 
I 


Decimals 

,041666 

,0375 

P2>inz 

,029166 

,025 

,020833 

,016666 

,0125 

,008333 

,004 1' 6  6 


Grains. 

I2» 
II 

10 

9 

8 

7 
6 

5 
4 
3 

% 


Dccimalti 

,002083 

,00191 

,00173d 

,001562 

,001389 

,001215 

,001042 

,000860 

,000694 

,000521 

,000347 

,000173 


I  Oz.  the  Integer. 

Pennyweights 

tlie  fame  as  Shillings 

in  Tab.  I. 


Grains, 
12 
II 

JO 

9 
8 

7 
6 


Decimals 

,025 

,022916 

,020833 

,01875  . 
,0x6666 

,014583 

,0)25 


C^rs. 

Decimals 

3 

>75 

2 

,5 

I 

,25 

Pounds 

Decimals. 

27 

,241071 

26 

A3  ^143 

25 

A23'^i4 

24 

,214286 

23 

,205357 

22 

,196428 

21 

,1875 

20 

,178571 

19 

,169643 

18 

,^60714 

17 

,151786 

1-6 

,142857 

15 

,^339^8 

14 

,125 

13 

,110761 

12 

,107143 

11 

,098214 

10 

,089286 

9 

,080357 

8 

,071428 

7 

,0625 

6 

,053571 

5 

,044^43 

4 

,035714 

3 

,026786 

a 

,017857 

1 

,008928 

Ounces 

Decimals. 

15 

,908370 

14 

,007812 

13 

,007254 

1% 

,006696 

Carried  over. 
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j       Brought  over. 

Drams. 
7 

Decimals 
,02-343 

Vards. 
7 

Dccimalb. 

^00397  7 

Ounces. 

Decimals. 

II 

,oc6i;,8 

6 

,023437 

6 

,003409 

10 

,003  j  8 

5 

.019531 

5 

,00284  r 

9 

,005022 

4 

,015625 

4 

.002273 

8 

,004464 

3 

,011718 

3 

,001704 

7 

,003906 

2 

,007812 

2 

,001136 

6 

J 

:00334S 
,00379 

T 

cc;9c6 

I          ,0005  6i5        1 

TABLE  VI. 

Feet. 

Decimalr--. 
0003787 

4 

,002232 

Cloth  Measure. 
I   Yard  the   integer. 

2 

3 

,001674 

I     1 

,0001892 

2 

I 

,COII  16 
,000558 

Inches. 
6 
5 

Decimals. 
,0000947 
.OCOC79 

Quarters. 
3 

Decimals. 
>75 

.Jia.uf  OZ". 

Ucciujais. 

3 

,000418 

i 

.5 

4 

,0000632 

1 

,000279 

I 

,^5 

3 

,0000474 

I 

,000139 

NaiU. 

Decimals. 
,1875 

2 

,00003 1 6 
.0000158    1 

TABj 

AVOIRDD 

ilh.the 

LE  V. 
pois  Wt. 
Integer. 

3 

I 

2 

I 

,c6z5 

TABLE  Vill. 
LicjuiD     Measure. 

Ounces. 

0 

Decimals. 

TABL 

,E  VII. 

f  Gall  the  Integer. 

IJ 

.9375 

Long  A 

Ieasure. 

Quarts  the  fame  as 

14 
13 

>87J 
,8125 

r  Mile  tl 

le  Integer. 

qrs.  in  Tab.  VI, 

Yards. 

Decimals. 

1  Pint 

.125 

12 

»75 

1000 

,568182 

3  Gill 

,09375 

JI 

,6875 

900 

,511364 

2 

,0625 

10 

9 

,615 
,5645 

800 
700 

,454545 
,3977^7 

I           1  ,03125 

TABLE  IX. 

8 

>5 

600 

.34 

Time. 

7 
6 

4375 

500 

,284091 

I  Year  the  Integer. 

.375 

400 

,227272 

Months  the  fame  as 

i 

^3^ '^5 

300 

,170454 
,113636 

Pence  in  Tab.  TI 

4 

>^S 

200 

3 

,1875 

100 

^056818 

Days. 

Decimals. 

2 

,125 

90 

,051136 

365 

IjOOOOOO 

I 
Drams. 

,0625 

80 

70 

,045454 
,039773 

300 

200 

,82i928 
,547945 

Decimals. 

15 

>059493 

60 

,034091 

lOO 

,273973 

.     14 

,055587 

50 

,028409 

90 

,246575 

^3 

,051681 

40 

,022727 

80 

,219178 

12 

.047775 

30 

,017045 

70 

,191781 

II 

,043868 

20 

,011364 

60 

,164383 

10 

,039962 

10 

,005682 

50 

,136986 

? 

,036056 

9 

,005 1 14 

40 

,109589 

,0^21 5 

8 

.004  C4  C 

carried  over.         | 
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Brought  over. 


Days.    Decimals. 
30        ,082192 

20  ,054794 

10  ,027397 

9  ,024657 

8  5O21918 
7  ,019178 
6  ,0x5438 
5  >oi36^ 
4  ,010959 
3  ,008419 
'■»  >oo5479 
r       •  ,0027  39__ 

I  Day  the  Integer. 

•Hours.  I  Decimaiij. 

V      22      1    .Q!6666 


Hoiirc, 

21 
20 

19 
18 
J  7 
16 

^5 
14 
13 
12 
II 
10 

9 

8 

7 
6 


Dei-imais. 
=875 
:833333 
,791666 

■75 

,708333 

.666666 

,625 

,583333 
,541666 

55 

545833  3 
,416666 

'.375 

'333333 

,291666 

,25 

,208333 

,166666 


Hours.  I  Decimals. 
3        -.125 
^        3C83333 
I      f   ,041666 


Minutes, 


Decimals. 


30 

,020833 

20 

,0138^8 

10 

,006944 

9 

,00625 

8 

7 
6 

.,005555 
.004861 

,004166 

5 

,003471 

4 
3 
2 
1 

,002777 
,002083 
,001388- 
,000694 

COMPOUND  MULTIPLICATION 


Is  entremely  ufeful  in  finding  the  v^Iue  of  goods,  &c. 
And,  as  in  Compound-  Addition,  we  carry  from  the 
loweft  denomination  to  the  next  higher,  fo,  we  begin 
and  carry  in  Compound  Multiplication  ;  one  general 
fule  being,  to  multiply  the  price  by  the  quantity. 


C  A  S  E    L 

When  the  quantity  does  net  exceed  1 2  yards ,  pounds  y  l^n, 
fet  down  the  price  of  i,  and  place  the  quantity  under- 
neath the  lead  denomination,  for  the  ffiiultiplier,  and,  in 
multiplying  by  it,  obferve  the  fame  rules  for  carrying 
from  one  denoraiaaticm  to  another,  as  ip  Compound  Ad^ 
dition, 


Ijjtroductory 
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Introductory  Examples. 


i:.  s'  d. 

Multiply      15    17    I 
by                    2 

84- 

8 

23 

2. 

s.    d. 
-     12    8 

3 

3- 
£.  s.  d. 

45  9  10 

4 

- 

4- 
67   j8  6i: 

5 

19 

5- 

6  8t 
6 

.   6. 
13    12   11 

7 

7- 
31    16 

8. 
12         17 

10^ 
9 

Practical  Questions. 

What  will  9  yards  of  cloth,  at  5s.  ^d.  per  yard, 
come  to  ? 

;r         S.        d. 

,0      5      4     price  of  one  yard. 
Multiply  by  9  yards. 

■^'if-  £^     ^     ^     price  of  9  yards.       * 

^tejllons.  s.       d. 

2d.  3  yards,  at  15    4.  1 

3d.  6 at  9  io    !-   per  yard. 

4th.9 at  13   7iJ 

CASE     11. 

When  the  miiltipltery  that  isy  the  quantity,  h  above  1 2,  you 
muft  multiply  by  two  fuch  numbers,  as,  when  multiplied 
together,  will  produce  the  given  cuantity. 


Examples. 
I.  What  will  144  yards  of  cloth  coil,  at  3s.  5-^d.  per. 


yard  ? 
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035^     price  of  one  yard* 
Multiplied  by  1 2 

Produces  216     price  of  1 2  yards. 

Multiplied  by  1 2 

Jnf.  ^^24  18    o     price  of  144  yards. 

Atipwersti 
^ueftkns.  s.     d.  £'  s.  d.' 

2d.    24  yards  at  6     2)i  per  yard.  ==i  7    1 1   6 

3d.    27 at 9   10  =  13     5  6 

4th.  44— — at  12     4^  -— =27     4  6 

CASE       III. 

IVhen  the  quantity  U  fuch  a  number,  as  that  no  tnvo  nunt- 
hers  in  the  table  nviil produce  it  exactly  ;  Then  multiply  by 
two  fuch  numbers  as  come  the  neareft  to  it  ;  and  for  the 
number  wanting,  multiply  the  given  price  of  one  yard  by 
the  faid  number  of  yards  wanting,  and  add  the  produdls 
together  for  the  anfwer  ;  but  if  the  produft  of  the  two 
numbers  exceed  the  given  quantity,  then  find  the  value  of 
ilae  overplus,  which  fubtra^  from  the  laft  produ<a:,  and 
the  remainder  will  be  the  anfwer. 

Examples.' 

I 

1.  What  will  47  yards  of  cloth,  at  17s.  gd.  per  yard- 
come  to  ? 

£.  s.  d. 

0179     price  of  one  yard. 
Multiplied  by  5 


Produces  4     89  price  of  5  yards. 

Multiplied  by  9 

Produces        39189  price  of  45  yards. 

Add  1156  price  of  2  yards. 

JnJ*  41*43  price  of  47  yards. 


COMPOUND  MULTIPLICATION.      109 

JiJoH, — This  may  be  performed  by  firft  finding  the  val- 
ue of  48  yards,  from  which,  if  you  fubtradl  th^  price  of 
i^  the  remainder  will  be  the  anfwer,  as  above. 

^leflions,  Att/nvers, 

Yds.           s.  d.  £     s.     d. 

2d.      75    at      5  7I  per  yard,   =  21       i     10^ 

3d.      67i  — 16  3t —  =  54    ^8      3t 

4th.     55    —    9  7 =  ^^      5      5 

CASE       IV. 

TiTi^^rt  the  quantity  is  any  number  above  the  Multiplication 
Table:  Multiply  the  price  of  i  yard  by  10,  which  will 
produce  the  price  of  10  yards  :  This  produd  multiplied 
by  10,  will  give  the  price  of  100  yards  ;  then,  if  the 
quantity  do  not  exceed  hundreds,  you  mufl  multiply  the 
price  of  one  hundred  by  the  number  of  hundreds  in  your 
queftion  ;  the  price  of  ten  by  the  number  of  tens  ;  and 
the  price  of  unity,  or  ! ,  by  the  number  of  units  :  Laflly, 
add  thefe  feveral  produdls  together,  and  the  fum  will  be 
the  arJwer. 


£    X    A 


M    P    L    E     S. 


I.  What  will  359  yards  of  cloth,   at  4s.  7|d.  per 
jard,  amount  to  ? 

o     4      7i:  price  -of  one  yard. 
10 


263  price  of  10  yards. 
10 


23     2       6  price  of  100  yards. 
3 


69  7  6  price  of  30c  yards, 

jtimesthepriceof  ioyards=ii  n  3  pn^e  of  p  yards. 

9tini€3  thepriceof  1  yard==    2  I  7f  price  of  9  yards. 

-^"f'  ;f  ^3  o  4i  piice  of  35 9  yards. 


no    COMPOUND  MULTIPLICATION. 

2d.     297  yards,  at  17     3^  per  yard,  =  256  i^    7! 

3d.     473  9  11^ =235     o    si 

4th,    512 15   10   =405     6    8 

CASE      V. 

When  the  quantity  does  not  exceed  200,  nor  the  price 
12  pence,  then,  by  the  pence  table,  find  what  it  comes 
to,  at  one  penny  per  yard,  &c.  and  multiplying  this  fum 
by  the  number  of  pence  in  the  price,  the  produd:  will  be 
the  anfwer. 

Examples. 

I.  What  will  129  yards  coft,  at  9|d.  per  yard. 
£.  s.  d. 
127  pence=  o  10  9  the  price  at  id.  per  yard  ? 

9 

4169  the  price  at  9d.  per  yard. 
Half  of  I  OS.  9d.  =  5  4^  the  price  at  td.  per  yard. 
I  fourth  of  I  OS.  9d.  =     28;^  the  price  at  ^d.  per  yard. 

Anf.  £$      4  91  the  price  at  9|d.  per  yard. 

^ejilons,  Anfwers, 

Yds.  £^    s.     d. 

2d.       148I  at  \\\^.  per  yard,  =  6     19     2t 

3d.        75    —     7 =  2       3     9 

4th.       6i\---     i\ =  0     19   19 

CASE      VL 

Tojind  the  value  of  one  hundred  weight : — As  1 12  Is 
the  grofs  hundred,  fo  1 1 2  farthings  are  =  2S.  4d.  and 
112  pence=9s.  4d. ;  therefore  if  the  price  be  farthings, 
or  not  more  than  3d.  multiply  2s.  4<1.  by  the  farthings  in 
^\\t  price  of  ilb.  ;  or,  if  the  price  be  pence,  multiply  9s. 
4u.  by  the  pence  in  the  price  of  lib.  and  in  either  cafe 
die  produd  will  be  the  anfvver. 

Examples. 


COMPOUND  MULTIPLICATION,      m 
Examples. 

1 .  What  will  I  Cwt.  of  chalk  come  to,  at  i  ^d.  per  lb.  ? 

£•  s..d. 
112  farthiHgs  =  024  price  iCwt.  at  |d.  per  lb. 
i^d.      V      =  6  farthings  in  the  piice. 

j^nf,  £0  14  o  price  of  iCwt.  at  i^d.  per  lb. 

2.  iCwt,  of  tin  at  2:^d.  per  lb. 

s.     d. 
Priceof    iCwt.  at |d.  per  lb.  2      4 

Farthings  in  the  price  of  i  lb.  .9 

Price  of  I  Cwt.  at  2^d.  per  lb.  Jnf.  £1      1     o 

3.  I  Cwt.  of  lead  at  7d.  per  lb.  s.  d. 
Price  of  iCwt.  at  id.  per  lb.  9  4 
Pence  in  the  price  of  ilb.                        ^  7 

Price  of  I  Cwt.  at  7d.  per  lb.  £3     5     4 

Cwt.  £.     s.     d. 

4th.    I     of  Copper  at  |d.  per  lb.  s=  o     7      o 

5th.   I   ditto 2^d.  iq.  =^146 

6th.   I  ditto 4-|d.  '  =  2      2      o 


CASE.       VII. 

To  Jind  the  value  of  two  or  more  hundreds^  by  having 
the  price  of  one  pound  : — Firft,  find  the  price  of  iCwt.  by 
the  laft  Cafe,  and  then  proceed  to  find  the  value  of  the 
whole,  by  Cafe  ifl,  or  2d,  as  the  queftion  may  require. 

Examples. 

1.  What  is  the  value  of  54-cwt.  of  fugar,  at  6d.  per  lb  I 

£.     s.     d. 
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£,    s.     d. 

094  price  of  iCwt.  at  id.  per  lb. 
6 


116     o  price  of  ditto  at  6d.  per  lb. 
5 


14     o     o  price  of  5Cwt. 
qr.  ofCwt.  =    o   14     o  price  of  ^Cwt. 

Anfiver^  £\^   14     o  price  of  5^Cwt. 

^efiions,  jin  fivers. 

Cwt.  £.   \.     d. 

2d.  4     offijgarat  2ld.  perib.  ==  4    13     4 

3d.  8i 5d. =1916     8 

4th.  7 4.|d =15    10     4 

CASE      VIII. 

7c  ^««'/  the  value  of  a  humlred  melght  ivhen  the  price  of 
lib.  /"/  a?iy  number  of  pounds  and  /hillings  ;  or  Jloillings  ^  pence 
and  farthings  : — Multiply  the  price  of  lib.  by  7,  its 
produ<5tby  8,  and  this  product  by  2  ;  which  iaft  produ^ 
will  be  the  anfwer  required. 

Examples. 

What  will  iCwt.  of  Tobacco  coft,  at  5s.  7^d.  per  lb.  I 
£.    s.    d. 
057^  price  of  lib. 

7 
119     4-^  price  of  7 lb. 


15    15     o  price  of  561b.  or  ^Cwt. 
2 

y^nf  £$i    10     o  price  of  ii2lb.  or  iCwt. 

^eflions 
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s.       d. 
2d.   1  Cwt.  ^t  3      lo-iperJb. 

Anjiusrsy 

£.    s.    d. 

=    2£        li       0 

3d.   I  ditto  —   9       6 

4th.  I  ditto — 16      11^ 

=  53       4     0 
=  94     19     4 

COMPOUND  DIVISION 

Is  the  dividing  of  numbers  of  different  denominations  ; 
In  doing  which,  always  begin  at  the  higheft,  and  when 
you  have  divided  that,  if  any  thing  remains,  reduce  it  to 
the*next  lower  denomination,  and  fo  on,  till  yon  have  di- 
vided the  whole  ;  taking  care  to  fet  down  your  quotient 
figures  under  their  refpedive  denominations. 

Iktroductory    Examples. 

I.  2. 

£    s.     d.  £.    s.     d. 

Divide         549   17     9  by  5  *  4)731    5  10^ 


^iGtieni 

£' 

r   £\Q^ 

3- 

s.    d. 

19    IO| 

19    6| 

£' 

6)37 

4- 
s. 
1 1 

d. 
4j 

5 
/.     s.     d. 

7)193    15  9^ 


6.  7. 

T.  Cwt.  qr.     lb.     oz.  .4^.  lb.  oz.  pwt.  gr. 

3)29     13      2       25     12    13  12)529   10     7     14 


«.  9. 

Deg.  m.     f.     p.     ft.    in.  be.      lb.    |      5      3  gr." 
6)97     55     7     35     4     2     1     2)37   10    5       I    12 


K  2  10.  Suppofe 
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to*  Suppofe  that  two  places  lie  eaft  and  weft  of  eacit: 
other,  and  it  is  found  by  obfervation,  that  it  is  noon  at 
the  former,  2  hours  6'  30"  fooner  than  at  the  tatter  ;  how 
many  degrees  are  they  afunder  ? 

4')  zh.     6'  30"  Reduce  the  hours  and  minutes  to 

minutes,  then,  minutes  divided  by 

31°      37'   ^o"/4nf.   4',  give  degrees  in  the  quotient. 

II.  The  longitude  of  Cambridge  is  4h.  44'  17",  and 
that  of  Philadelphia,  5h.  o'  43"  j  how  many  degrees  dif- 
ference I 

5h.  o'  43" 

4  44  17 

4')o   16  26 

4°  6'  30"  ^«/. 
Practical  Questions> 

C    A     S    E       I. 

Having  the  price  of  any  numler  of  yards  ^  isfc.  tutthin  ihr 
pence  tahle^  to  Jind  the  price  of  unity y  or  i  yard  : — If  the 
quantity  do  not  exceed  12,  proceed  by  fetting  down  the 
price  and  dividing  it  by  the  quantity  ;  which  quotient 
will  be  the  price  of  i  yard,  required  ;  but  if  the  quantity 
exceed  12,  then  divide  by  2  fuch  numbers,  as,  when  mul- 
tiplied together,  will  produce  the  quantity,  and  the  laft 
quotient  will  be  the  value  of  i  yard,  required. 

Note,     This  cafe  proves  the  firft  and  fecoad  cafes  in 
Compound  Multiplication. 

I.  If  9  yards  of  cloth  coft  £^  3s.  7^d.  what  is  it  pet 
yard  ? 

^     s.     d. 

9)4     3      7- 


>-L 


2.  If 
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2.  If  7  ells  cofi:  £$   17s.  5d.  what  coft  I  ell  ? 

3.  If  11  (heep  coft  £6  53.  gd.  what  did  each  coft  ? 

4.  If  12  gallons  of  rum  coft  ;^8  iis.  9id.  what  19 
it  per  gallon  ? 

Note,  When  the  giwn  quantity  (or  divlfor)  is  large, 
and  not  a  compofite  number,  the  operation  may  be  per- 
formed by  long  Divifion. 


CASE      II. 

Having  the  price  of  a  hundred  tveight,  tojind  the  price  of 

lib, Divide  the  given   price  by    8,   that  quotient  by 

7,  and  this  quotient  by  2,  and  the  laft  quotient  will  be  the 
price  of  ilb.  required. 

I.  If  icwt.  of  flax  coft;^2  7s.  8d.  what  is  that  per  lb.  \ 

£   s.    d. 

8)2     7     8 

7)0     5    11^ 

2)0     o    10  ^qr. 


o     o     5^d.  price  of  one  pound. 

2.  At  j^3  I  OS.  per  Cwt.  what  coft  ilb.  ? 

Anf   7id. 

3.  At  £(i  6s.  per  Cwt.  what  coft  ilb.  \ 

Anf.  IS.  i|d, 

4.  At;f42  IIS,  8d,  per  Cwt.  what  coft  ilb.  ? 

Anf  7s.  7'id. 

CASE       III. 

Having  the  price  of  fever al  hundred  iveight,  to^nd  the 

price  per  lb. Divide  the  whole  price  by  the  nunnter  of 

hundreds,  which  will  give  the  price  per  Cwt.  and  then 
proceed  as  in  the  laft  Cafe. 

I.  If  5Cwt.  of  fagar  coft  ;^i3  8s.  4d.  what  is  tjjat 
per  lb.  ? 

^  5.  d. 


f^§  COMPOUJ^D  piyisiON- 

5)13    8     4 


8)  2  13     8  price  of  iCwt. 

7)  P    ^     S-i  pilGfi  of  141b.  Qr  4  Cvvt. 

2)  o     o  iitprice-pf  2ib,  or ^C^t. 

o     o     5I  price  of  i  lb. 

2.  If  8Cw£.  of  cocoa  coft^^ij  17s.  4d.  what  is  that 
per  lb.  ?  j^nf.  4^d. 

3.  If  34:Cjv^^  of  fug^r  cgft^^  17^.  ^d,  yrh^t  is  that 
per  lb..?  ^  ^  "       j^nf.  6id. 

4.  If  i4Cwt  of  cotton  wool  cpft  £^  >qs.  ^d.  wl^at 
is  that  per  lb.  ?  "  jii^.  8d, 

A^o/tf.     This  Cafe  proves  the  7th  ia  Compound  MuJ- 
tiplicatioD. 

CASE      IV. 

Having  the  price  of  any  numher  of  yards  f  ^c.  tojlndthe 

price  of  \  yard: Divide  the  price  by  the   quantity, 

beginning  at  the  higheft  denomination,  and,  if  any  thing 
remain,  reduce  it  into  the  next,  and  every  inferiour  de- 
nomination, and,  at  each  redudion,  divide  as  before,  re- 
membering, each  t^Tie,  to  add  the  odd  fhillings,  pence, 
^c.  if  there  be  any,  and  you  will  have  the  value  of  unity 
required. 

})lQte.  If  there  be  j,  ^  or  |  of  a  yard,  pound,  &c.  mul- 
tiply both  the  price  and  quantity  by  4,  and  then  proceed 
as  above  directed. 

I.  If  95ilb.  of 'figs  coft;^i6  13  s.  6|d.  what  arc  they 
per  lb.  ? 

lb.  /    s.     d. 

-Quantity  =  95I  Price  =16  13    6f 

Mult,  by  4  4 


produces  3 82 -for  a  divr.  Pro.  £6^  14     3  for  a  divid. 

I  s.  d. 


REDUCTION  OF  COINS. 


"7 


$92)66   14 
20 

d.  £    s.    d. 

3  (0  3  5i  TTT  F"- 1^ 

382)1334(3 
1 146 

188 

12 

382)2259(5 
1910 

349 
4 

382)1396(3 
1 146 

250 

2.  If  147  buAiels  of  rye  coft  ;^47  12s.  6d.  what  is  it 
perbuOiei?  Jn/.  ^$.- S'ld. 

3.  If  3 ^^  yards  of  baize  coft  £2^  f  3s.  94^.  v  hat  is  it 
per  yard  ?  An/.  15s.  5id.TTT' 

A^c??(r.    Thi-s  proves  the  3d  and  4th  C<ifes  in  Multipli- 
cation. 

REDUCTION  OF  COINS. 

RULES  for  reducing  the  Federal  Coin,  and  the  Curren- 
cies of  the  feveral  United  State*  ;  alfo  Engiifh,  Iiifh, 
Canada,  Nova  Scotia,  Livres  Tournois,  and  Spanifh 
milled  Dollars,  each,  to  the  par  of  aii  the  others. 

I.     To  reduce  Ne'Ui  Hamp-     lings,  pence  and  farthings, 
Jhire^     Vermont ,    Mojfa-     to  decimals,  by  Infpe^tion, 


chnfettSf  Rhode  IJland, 
Ccnnefficulf  and  Virginia 
currency. 


(Cafe  3d,  Dec.  Frac.)  di- 
vide the  whole  by  3,  put- 
ting the  comma  one  figure 
further  to  the  right  hand  in 
the  quotient  thian  ia  the 
Rule, — Reduce  the  (hil-     pounds   of    the   dividend^ 

and 


1.  To  Federal  Money. 


)I$ 


REDUCTION  OF  COINS. 


and  the  quotient  will  be  the  Reduce ;£" too  N.Han[\p-j 

anfwer  in  dollars,  cents  and     fliire,  &c.  to  Ne v-York,  &;c. 


mills. 

I.  Reduce;^349i9s.  id. 
to  dollars. 

j9  =  4- the  {hillings. 

,05  =  odd  (hillings. 
4  =  qrs.  in  id. 


3)100 

+  33^8 

£1336  8  Jnf, 


3.  To  Pennfylvania,  New-Jer- 
fey,  Delaware,  and  Mary- 
land currency. 


,954  =  decimal. 
3)349'954  ^-  c  m. 

1166,513  =  1166,51   3  r>    ;  A  JJ  r        u 

^  r  '-^     •^         /?«/<?.— Add  one  fourth 

•^  to  the  given  lum. 

2.   Reduce  19s.  i^d.  to  '       Reduce     ^fioo     New- 

Hampfhire,  &c.   to  Penn- 
fylvania, 5cp. 

4)1^0 
+  25 


dollars. 
»9 

7 

j957  =  decimal. 
3),957         D.  c. 
3,19  =  3    19 

3.  Reduce  is.  to  cents. 
IS.  =,05  thea 

3)05  c.  m. 

o,i66|  =  16  6| 

4.  Reduce  id. 
id.  =  4qrs, 
3)^oQ4  c.  m. 

OCT, 3^==   I  Sy 

5.  Reduce   iqr. 

iqr.  =  ,001041  and 
3),o  pi  041 

P>Q9,347==3t^^^^1^- 

a.  To  Nevr-York  and  North 
Carolina  currency. 

Ru/e,^^ Add  one  third  tp 
t^e  ^yenit»n|. 


£12$  Anf. 

4.  'To   South    CaroHua    and 
Georgia  currency. 

Rule, — Multiply  the  giv- 
en fa  m  by  7,  and  divide  the 
produ<5l  by  9. 

Reduce     ^100     New- 
Hapfipfhire,    &c.    to  SoHtK 
Carolina,  &c. 
100 

7 

9)700 


/77  ^S  ^T  M' 

5.  To  Englifli  Money. 

i?M/^.«--T)edu<a  one  4th 
f\p^  tl>€  giv^n  fum. 

Reduce 


re6uct^6n  or  eoms. 


ti^ 


ft^thifc^  jCW6  J^ew' 
Hampffiirfe,  &c.  t6  Erigfijli 

4)160 
—  25 

6.  To  Irifli  Money. 

i^^/^r.^MuItipIy  the  giv- 
en fum  by  13,  and  divide 
the  produd  by  1 6. 

Reduce  £  1 00  N€W- 
Himpftiire,  &c.  to  Irifh 
money. 

100 


$ 


4X3  + the 
—  given 
dim. 


400 
3 

1200 
4-ico 


'i6=r4X4)'3o^ 
4)3^5 

£  8i  5  ^V- 

7.  To  Canada  ind  Nova-Sco- 
tia currency. 

Rule. — Multiply  the  giv- 
en fum  by  5,  iitid  divide  the 
product  by  6. 

Reduce  £  1 00  New- 
Hampfhire,  &c.  to  Cana- 
da, &c. 


6}500 

jf  ^3  6  8  ^«/ 

t.  ^o  tAvfct  ^ournois. 

Itule ^Mtiltijply  tft^  l^^' 

th  poiihds  by  i'?|,  arid  the 
produd  will  be  Lrvres  ; — 
Or,  multiply  the  fum  in 
fhillings  by  7  ;  divide  the 
produdl  by  8,  and  the  qtio- 
tient  will  be  livfes,  fous, 
&c. 

Reduce  ;fioo  Nev/- 
Hampihire,  &c.  to  Livres 
Tournois. 

100  Or,  100 
20 


i7i 

700 
100 

50 


2000 

7 

8)14000 


Anf.  1750 

Liv.  Anf.  1 750  L'lv* 

id.mfou.  5tden.  is.  =  i7| 
fous.  £\  =  17^  livres. 

9.  To  Spanifli  milled  Dollars. 

Rule  I. — When  the  fern 
confifts  of  pounds  only,  an- 
nex a  cypher  to  the  pounds, 
and  divide  the  whole  by  3  ; 
the  (Quotient  is  dollars. 

Reduce 


J2€ 
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Reduce     ;fioo     Ncw- 
Hampfhire,  &c.  to  Dollars. 
3)ioco 

I^ol.  3331-  Anf, 
Rule  2. — When  the  fum 
confifts  of  pounds  and  fhil- 
lings  : — Divide  the  pounds 
by  3,  and  the  (hillings  by  6, 
not  feparating  them  in  the 
quotient,  and  the  quotient 
will  be  dollars. 

Red uce  £1$^   15s*  6d. 
to  dollars. 


;f  by  3.&I 
s.  by  6.    J 


152    15/6 


509  dol.  and 
.  (1/6  Anf, 
Note,  This  article  may 
be  applied  to  the  federal 
dollar,  it  being  of  the  fame 
value  with  a  Spanifli  dol- 
lar. 

II.  To  reduce  Federal  money 
to  NeiV'England  and  Vir- 
ginia  currency. 

Rule. Multiply  the 

Federal  money  by  3,  and, 
if  it  con  fid  of  dollars  on- 
lyi  cut  off  I  figure,  if  of 
cents  alfo,  cut  off  three, 
and  if  of  mills,  4  figures  at 
the  right  hand  ;  then  re- 
duce the  figures  fo  cut  off 
to  farthings,  each  time  cut- 
ting off  as  at  firft,  and  the 
left  hand  figures  are  pounds, 
(hillings,  &c. 


I.     Reduce  1 1 66  dolls. 
51c.  jm.  to  New  England 
currency,  or  lawful  money. 
D.     c    m. 
1166,51  3 

3 


;f349>9539 
20 


s.  19,0780 
12 

,936=  id. 
{nearly, 

2.  Reduce  45  dollars. 
D. 


s.  10,0 

3.  Reduce  12D.  7c.  to 
lawfiil  money. 
D.  c. 
12,07 

3 


;(f3»62i 
20 

S.I  2,420 
12 


d.  5,040 

III.  7c. 
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I2i 


ill.  T 0  reduce Ne<w-J erf ey J 
Pennfylvan'm,  Delaivare^ 
and  Maryland  currency, 

I.  To  New-Hampfliire,  Maf- 
fachufetts,  Rhode-lflaiid, 
Connc<flicut,  and  Virginia 
currency.     * 

Rule, — Dedudl  one  fifth 
from  the  given  fum. 

Reduce  £^  \  oo  New- 
Jerfey,  &c.  to  New-Hamp 
fliire,  &c. 

5)100 
— 20 


^TSo  Anf. 

4.    To  New- York  and  North- 
Carolina  currency. 

/v«Z?.— Add  one  fifteenth 
to  the  given  fum. 

Reduce  £^00  New-Jer- 
fey,  &c.  to  New- York,  &c. 


3)20 


+  6  13  ^-{-giv 
•  l/um. 


£106  13  4   j^nf, 

3.     To    South-Carolina    and 
Georgia  currency. 

Rule, — Multiply  the  giv- 
en fum  by  28,  and  divide 
the  produifl  by  45. 

Reduce;^ 1 00  New- Jer- 
sey, &c.  to  Sotith-Cafoli- 
na,  &c. 


100 

4x7=2 

t 

400 
7 

45= 

r5X  9)2800 

5)3"     2    2| 

^nf,   £62   4   Sj 

4.  To  Englifli  Money. 

Rule. — Multiply  the  giv- 
en fum  by  3,  and  divide 
the  produd  by  5. 

Reduce  ^100  New-Jer- 
fey,  Sec,  to  Engliih  money » 

100 
3 


£60 

5.  To  Irlfli  Money. 

Rule.  Multiply  the  N^w- 
Jerfey,  &c.  by  1^,  and  di- 
vide the  produft  by  20. 

Reduce  ^i-ooNevy-Jer-^ 
fey,  &c.  ra  Irifh. 

ICO 


122 
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lOO 


4X3+the 

—    "Lg^^*  ^^^* 
400 


1200 
4-100 


20=4x5)^300 
4)260 

^65  Anfiver, 


qaotient  will  be  livres,  fouSf 
&;c. 


Reduce  ;£'ioo  New-Jer- 
fey,  &c.  to  Livres  Tour- 
nois. 

100  Or  100 
14      20 

400 
100 

1400  10)14000 

Lin).  I       -— 

jinf,  I         1400  as  before. 


6.  To  Canada  and  Nova-Sco- 
tia currency. 

i?^/^.— Dedua  one  third 
from  the  New-Jerfey,  &c. 

Reduce  ;fioo  New- J  er- 
fey,  &c.  to  Canada,  &c. 

3)100 
—33     6  ^ 

£66  13  4  ^«/- 

7.  To  Livres  Tournois. 

;?^/^._Mult'iply  the  gw- 

enfumby  Hj^^'i^^^^P^'^^- 
ua  will  be  Livres  Tour- 
nois-^-or  nmltiply  the  funi 
in  {hillings  by  7  ;  divide 
theproduaby  10,  and  the 


8.  To  Spanifh  milled  Dollars. 

i^tt/fr.— Multiply  the  giv- 
en fum  by  2|^or  multi- 
ply  them  by  8  ;  divide:  the 
pioduaby  3.  If  there  be 
(hillings  in  the  given  fum, 
for  every  7s.  6d.  add  i 
dollar  to  the  quotient. 

Reduce^  100  los.New- 
Jerfey,  &c.  to  Dollars. 
100 
8 

3)Sco 

266I 

105.=        !§• 

Jnfw^r,     268  Doil:, 
Or, 
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12$ 


16=4x4)^^^0 


200 
100  Xj=  66^ 
ics.=     if 


268  as  before. 

IV.  To  reduce  Ne'so-Tork 
and  NQrth-Qarolina  cur- 
retfcy* 

X.  To  New-Hamp{hire,  Maf- 
fachuletts,  Rhode- Ifland, 
Connecticut,  and  Virginia 
currency. 

Rule.  Dedud  one  fourth 
from  the  New- York,  &c. 

Reduce  £  1 00  New- 
York,  &c.  to  New-Hamp- 
(hire,  &c. 

4)  1 00 


—25 


£75   Anfnver, 

a.  To  Ncw-Jerfey,  Pcnnfyl- 
vania,  Delaware,  and  Ma- 
ryland currency. 

Rule.  Dedu6l  one  fix- 
teenth  from  the  New- York, 
&c. 

Reduce  £^00  New- 
York,  8cc.  to  New-Jerfey, 
&c. 


4)25 

'     £9^  15  M'  - 

3.    To    South -Carolina    and 
Georgia  currer.cy» 

Ruk^  Multiply  the  giv- 
en fum  by  7,  and  divide 
the  product  by  12. 

Reduce  ^i^^  New* 
York,  &c.  to  South- Caro- 
lina, &c. 

ICO 

7 
12)700 


^^58   6  8  Anf. 
4.     To  Englilla  Money, 

Rule.  Muhiply  the  giv- 
en fum  by  9  ;  divide  the 
produft  by  1 6. 

Reduce  £  1 00  New- 
York,  &c.  to  Englifli 
money.         100 

9 

16=4x4)9^0 
4)225 

5.     To  Irifli  Money. 
Rule.    Multiply  the  giv- 
en fum  by  39  ;  divide  the 
product  by  64. 

Reduce 


124 
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Reduce    ^/Tico    New- 
York,  &e.  to  Irifti  money. 


TOO 


6x  6 -j- thrice 

the  given 

600  fum. 


3600 
-1-300=2100x3 

64^8X8)3900 

8)487    10 

£60  1 8  9  Jn/, 

6.  To  Canada  and  Nova-Sco- 
tia  currency. 

Rule,  Multiply  the  giv- 
en fum  by  5,  and  divide  the 
produ<5l  by  8. 

Reduce    ;^ioo    New- 
York,  &c.  to  Canada,  &c. 
100 
5 

8)500 


£62    10  J^nf, 

7.     To  Livrcs  Tournois, 

Rule.  Multiply  the  giv- 
en fum  in  (hiUings  by  21  ; 
divide  the  product  by  32, 
and  the  quotient  will  be 
livres,  fous,  5cc, 


Reduce  ;fioo  New- 
York,  &c.  to  Livres  Tour- 
nois. 

100 
2.0 


32=4^8)42000 

4)5250 

^n/werf     1312^  LI?. 

r  id.  =:    i-jV  Sous. 
I^ote.  4  I  s.  =  1 3f   Sous. 
i£i  =  i.3i  Liv. 

8.  To  Spanifh  milled  Dollars, 

Rule,  If  tlie  New- York 
fum  be  pounds  only,  annex 
a  cypher  to  them,  then  di- 
vide by  4,  and  the  quotient 
is  dollars  ;  But  if  it  be 
pounds  and  (hillings,  annej^ 
half  the  fhillings  to  the 
pounds  and  divide  as  be- 
fore, and  the  quotient  is 
dollars. 

Reduce    £ioo    New- 
York,  Sec.  to  dollars. 

,    4)ioco 


250  dollars,  Anf, 
Redwc^     , 


REDUCTION  OF  COINS.  Jty 

Reduce  ;f  lOO    8s.   to  loo 

Dollars.  

9X5=45 

4)1004  ' 

,  900 

251  dollars,  ^nf.  5 

V.     To  reduce  South-Caro'      2  8=4X7)45<^o 
Bna  and  Georgia  currency.  —— — 

4)642    17   r^. 
I.  To  New-Hampfliire,  Maf- 


fachufetts,       Rhode-lHand,  '      J„r     £1^0    I4    x\ 

Conne<SHcut    and    Virginia 

currency. 

3.  To  New-Yoik  and  Norths 

Rule.     Multiply  the  giv-  ^^^°'^"^  currency, 

en  fum  by  0,  and  divide  the  y.   ,       -Kr  ,  .  ,     , 

produa  by  7.  •       f  "\  Multiply  the  g.v- 

*  ''  en  lum  by  12,   and  aivide 

Reduce    £too    South-  the  prcdud  by  7. 

Carolina,    &c.     to     New-  -n     ^  r  o      l 

Tj        n-       £,  Reduce   /,  lOO    bouth- 

liamplhire,  &c.  r>      1-  c  xt 

^  Carolina,     &c.    to     New- 
York,  &c. 


J  00 
9 

7)900:. 


100 
12 


a.    To  New-Jcrfey,  Pennfyl-  "^'^^    ^  '^^       '^Z- 

vania,  Delaware  and  Ma- 
ryJand  currency.  4.    To  Englifli  Money. 

Rule.    Multiply  the  giv*         Rule.     From   the  given 

en  fum  by  45,  and  divide  fum    dedu<5t    one    twenty- 

the  produd  by  28.  eighth. 

>^- 
Reduce   £ioo    South-  Reduce  ;^ioo    South- 
Carolina,    &c.    to    New-  Ca-olina,   &Ct  to  Englifli: 
Jerfey,  &c.  Money. 

Lz  28=- 


126 
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28=4x7)100 

4^75  8* 


— 3  **   54  from  the 

. giv.  fum. 

£^6  8  (i^  Anf. 

5.  To  Canada  and  Nova -Sco- 
tia currency. 

Rule.  Multiply  the  giv- 
en fum  by  \c;,  and  divide 
ibe  produft  by  14. 

Reduce  ;(^ioo  Soath- 
Carolina,  &c.  to  Canada., 
&c.  100 


7 .     To  Irifh  Money. 
Rule,    Multiply  the  giV' 
en  fum  by  117,  and  divide 
the  product  by  1 1 2. 

Reduce    ;^ioo    Souths 
Carolina,  &c.  to  Irifti. 
100 

izx9+9^ 
-,         times 

X  aoo     the 
9    given 
,.  I'um. 


5X3 


JQO 


14=2X7)15^^ 


2)214  5     8 


m 


£\o']  2   \Qh 

6.    To  Livres  Toumois- 
Rule.    Multiply  the  giv- 
en pounds  by  2  2i,  and  die 
produtft  will  be  iivies. 

Reduce    ^loo    South- 
Carolina,  ,&c.  to  Hvres, 
J  00  Note. 

2  2i  f  ld.=  l|f0US. 


200 

a  00 
S9 


^rid.=  i|lous. 

C^l  =  2  2tli^. 


^nf.22^0  liYres* 


»o8oo 
-f-ioox  9=900 

xi2=4X4X7)ii7o<* 

4)1671    8  6.^ 

4)4^7  n  ^^ 
^r:f.  ;f  104  9  34 
8.  To  Spanifli  milled  DoUafs. 
.  Rule.  Multiply  the  giv- 
en pounds  by  30,  and  di* 
vide  the  produft  by  7,  and 
if  there  be  fhillings,  turn 
them  into  dollars,  and  add 
them. 

Reduce    £ico    Souths 
Cs^rolina,  &c.  to  dollars. 

ICO 

10X3=3^ 

1000 

3 

7)3000 

Dollars  "^2  84  ^^f- 
NtUf   -^=84. 

VI.   r» 


REDUCTION  OF  COINS.  127 

100 
4X4 


VI.        To    reduce    Engllfh 
Money. 


X.  To  New  -  Hampfliire,  Maf- 
fachufetts,       Rhodc-JfiAud, 
Conne<flicut,   and  Virginia' 
currency. 

Rule.     To   the  Englifli 
fum  add  one  third. 

Reduce  j^ioo  Englifh, 
to  Ncw-Hampfliire,  &c, 
3)100 
+  33  6  8 


;^i33  6  8  Anf. 

%.  To  Ncw-Jerfcjr,  Penofyl- 
▼anta,  Delaware  and  Mary- 
land currency. 

Rule.  Multiply  the  Ea- 
glifl>  money  by  5,  and  di- 
vide the  produd  by  3. 

Reduce  ;f  100    Englilh 
to  New-Jeifey>  &c. 
100 

5 

3)5^ 


£166    13,  4  Anf. 

3.  To  New- York  and  North- 
Caiolina  currency. 

Rule.  Multiply  the  En- 
gli(h  money  by  1 6,  and  di- 
vide the  product  by  9. 

Reduce  £ioo  EDgJl(h 
to  New- York,  &c. 


400 
.       4 

9)1600 


£^n  »5  6f  Anf. 

4.     To   South- Carolina    and 
Georgia  currency. 

Rule.  To  the  Englifh 
money  add  one  twenty-fev- 
enth. 

Reduce  \;^JOO  EnglifU 
to  South-Carolina,  &c. 

27  =  3X9)1^0 


3)11 


2^ 


+  3   14     o| 
Anf.     ;^I03    14     o|  » 

5.    To  Irifli  Money. 

Rule.     To   the  Englifh 
fum  add  one  twelfth. 

Reduce  jf  100    Englifh 
money  to  Irifh  money. 
12)100 
-f8  6  8 


;£'io8  6  8  Anf 

6.     To    Canada    and  Nova. 
Scotia  currency. 

Rule.     To  the   Englifh 
fuiD  add  one  ointh. 

Redact 


12$ 
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Reduce   ;/;'ioo  EngUfh 
to  Canada,  &c. 
9)ico 

-l-II     2    2| 
j^*!!!     2    2|    Anf 

7.    To  Livres  Touimois. 

Rule.  Multiply  the  En- 
glifh  pounds  by  23^,  and 
the  product  will  be  lirres. 

Reduce  ;^ioo  Englifh 
to  Livres  Tournois.  « 

100  Note. 


23^rid.=  14 

^   IS.  =    i^ 

300  (.^1=^23^ 


^  "^   foQS.. 


300 

33j 


^3t  liv- 


liv.  fou.de. 


2333jHv.=2333  6  B^/j/: 

VII.  To  reduce  IriJJj Money. 

To  Ntw-Hampftiire,  Maf. 
fachufetts,  Rhode -Ifland, 
Conneiflicut,  and  Virginia 
currency. 

Rule,  Multiply  the  Irifh 
fum  by  1 6,  and  divide  the 
product  by  13- 

Reduce   £100   Irifli  to, 
New-Hampfhire,  &c. 
100 

4X4^ 


%.  To  New-j€rfcy,  Pennfyl- 
vania,  Delaware,  and  Ma- 
ryland currency. 

Rule.  Multiply  the  Irifti< 
fum  by  20,  and  divide  the 
product  by  I  3. 

Reduce  ;^ioo   Irifh  t© 
New-Jerfey,  &c. 
100 

4  X  j=^o, 

400 
5. 

13)2000(153   1 6  ^»TT  •^°^- 
-^         ao  i^a 

65  13)210(1.6  13)144(11* 

—     13  *3 

50      —  — 
39      90  14 

^      78  13^ 

II      -— 

1*  I 


I   6/j  -^n/. 


--       --'i 


3.  To  Livres  Tournpis. 
Rule.  MultijDlythelriiTi 
fum,  in  pence,  by  70  ;  di- 
vide that  produd  by  39, 
and  the  quotient  will  be 
fbus,  which,  divided  by  20, 
will  be  livres. 

Reduce   j^ioo  Irifti  to 
Livres  Tournois. 

looxaoxi  a  =a40ood. 
70 

3  9)  1 680000(4  307*^ 

foo. 

Anf.  Liv.  2153  i6tt 

1  d.  is  I  -If  fous.  I  s.is  2 1  -,\fo. 
fi  is  21  liyres,  loif  ^^^s. 
4-    To 
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100 


129 


4.    To   Canada    and    Nova- 
Scotia  currency. 

Rule,    To  the  Irirti  {am 
add  one  thirty-ninth. 

Reduce  ;^ioo   Irifh  to 
Canada,  &c. 

J9)lCO(2 

78 

22 

io 

39)440(1^ 

29     lOQ 

+2,   II  3t't 

50 

39  ;f »02  ^'  3jT^ 

II 

12 

39)^32(5 
117 

^^— I 

39  13 


5,     To   Sauth-CaroJina  and 
Georgia  currency. 

Ruk.  Multiply  the  Irifh 
fum  by  112,  and  divide  the 
produ(5l  by  117. 

Reduce  ^Ttoo  IrifH  to 
South- Carolina,  &c. 


7X4X4=112 


700 
4 


280c 
4 


-£ 


XI7) I  1200(95'  14   6ttV 
1053  J^rijl 

670 

85 

6.    To  New-York. and  Norths 
Carolina  currency. 
Rule,   Multiply  the  Irifh 
fam  by  64,  and  divide  the 
produ(^  by  39. 

Reduce  ;^IOO  Irifb  to 
New-York,  &c. 
100 

878=64 

800 
8 

3  9  )  6400  (  1  64    2  -yV  -^"/» 

39 

250 
234 

160 

,56 


To 


13©  REDUCTION  OF  COINS. 

,7.     To  Englifli  Money. 


Rule,     From   the    Irifh 
fum  dedudl  ©ne  thirteenth-. 

Reduce  ;/rioo  Irifh  to 
Englifli  money. 

13)100(7 

9 

20 

13)180(13 

— -     £.    s.    d. 

50     100     o     o 
39     —7   13  10^ 


1 2      .  ^«y: 


13)132(10 
13 


VIII.     y*?  reduce  Canada 
and  Ncva^Scotia  currency, 

3.  ToNevv-Hamp(hire,Mafl>- 
chufetts,  Rhode-IHand,  Con- 
nc(flicut  and  Virginia  cur- 
rency. 

Rule.    To  the  given  fum 
add  one  fifth. 

Reduce/" 1 00   Canada, 
kZ'  to  New-Hampfliire,  &c. 


5)100 

-f-20 
/'120  Anf. 

■X.    To  New- York  and  North- 
Carolina  currency. 

Rule.  Multiply  the  giv- 
en fum  by  8,  and  divide  the 
produ(5t  by  5. 

Reduce  ;^iqq  Canada,, 
&c.  to  New-York,  &c. 

ICO 

8 


5)800 
£160  Anf. 

3 .  To  Nc  w-Jerfey ,  Pennfy I va- 
nia,  Delaware  and  Mary- 
land currency. 

Rule.    To  the  given  fum 
add  one  half. 

Reduce  £\QO  Canada,,, 
&c.  to  New-Jerfey,  5cCf 
2)100 
H-5Q 

£^S^  //«/. 

4.  To   South- Caroh'ha    and 

Georgia  currency. 

Rule.     From  the  given 
fum  dedu<5l  one  fifteenth. 

Reduce  £100  Canada, 
&c.  to  South-Carolina,  ^Co 

15=^ 
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13* 


3)20 


100 


—6  13  4 


^93      6  8  -^n/. 


5,     To  EngHfla  Money. 

Ruk,     From  the  giTen 
fura  deduft  one  tenth. 

Reduce  ;^ico  Canada, 
5cc.  to  Englifli  money. 
10) 100 
— 10 

;^90  ^rif. 


6.     To  Irifli  Money.  ' 

Rule.     From  the  given 
fum  deduil  one  fortieth. 

Reduce  ;Cioo  Canada, 
ccc.  to  Irifh  money. 

40)100 
— 2    10 


jC97   10 


7.     To  Livrcs  Tournois. 

Rule.  Multiply  the  giv- 
en pounds  by  2.1,  and  the 
yroducl  will  be  Livres. 

Reduce  £iqo  Canada, 
.'ficc.  to  Livres  Tournois. 


7X3=21 


700     id.  =   I 

3      IS.  =21 

il.  =21 

2100  Anf. 


\  Sous. 
Sous. 
Liv^. 


8.     To    Federal,  or   Spanifit 
Dollars. 

Rule.  Reduce  the  giv- 
en funi  to  (hillings  :  Divide 
them  by  5.  Or^  Multiply 
the  pounds  by  4,  and  if 
there  be  fhillingF,  turn  them 
into  dollars,  and  add  them 
to  the  produdt. 

Redifce  ;^ioo  Canada, 
&c.  to  dollars. 


100 
20 


4 


15 


5)2000 


620 
+3=155, 

D.  400  Jnf.  

Dol.  623  /Inf. 

IX.  To  reduce  Livres  Tour* 
no'ts. 


I.  ToNcw- 

chufeits, 
r»e<Stitut 
rcncy. 

Rule. 
vres  by  2 
duft  by  3 
tient  will 
Multiply 


Hampfliire,  MafTa- 
Rjhode-lfiand.Ccn- 
ar.d  Virginia  cur- 
Multiply  the  Li- 
;  divide  the  pro- 
c,  and   the   quo- 
be  pounds  :   Or, 
the  Livres  by  8  : 
Divide 
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Divide  the  product  by  7, 
and  the  quotient  will  be 
{hillings. 

Reduce  175G  Livres  to 
New-Hampftiire,  &c.  cur- 
rency. 

1750  Or,   1750 

2  8 

£.     .     

35)350o(ioo>^«/'.  7)14000 

35 


Divide  the  prod^idl  by  7,- 
and   the    quotient  will  be 
fhiUings. 

Reduce  1400  Livres  to 
New-Jerfey,  &c.  currency. 


1 400 
10 


Or, 


2,0)200,0  '' ^ 


7)14000     14)1400(10! 

14 

2,0)200,0  


..CO 


00 


;ClOO 

fas  before. 


a. 


To  Ntw-York  and  North- 
Carolina  currency. 

Rulf.  Multiply  the  Li- 
vres by  32  :  Divide  the 
produdt  by  21,  -and  the 
quotient  will  be  (hillings. 

Reduce  13124:  Livres  to 
New- York,  &c.  currency. 

i3'2,5 

32 


26250 
39375 


-2,0 


21)42000(200,0 

£100  Jnf. 

3.  To  He  w- Jerfey,  Penn  fyl  va- 
nia,  Delaware  and  Mary- 
land currency. 

Rule,  Divide  the  Livres 
by  14,  and  the  quotient 
will  be  pounds  :  Or,  Mul- 
tiply   the   Livres  by   id  : 


£ico    Jnf, 


4.     To    South- Carolina   an^ 
Georgia  currency. 

Rule.     Multiply  the  Li-*| 
vres  by  i,  divide  the  prod*1 
u£l  by  45,  and   the  qua-| 
tient  will  be  pounds.     Or* 
dedu6t  one  ninth,   and  th< 
remainder  will  be  {hillings. 

Reduce  2250  Livres  tia' 
South-Carolina,   &c.     cur- 
rency. 

Or,       i 

9)2250" 

—250 

45)45oo(ioo-^k/:-- 

45  2,0)200,0 


2250 

2 


00 


jCioo 
fas  before. 


5.     To  Englifli  Money. 

Rule.  Dedufl  one  feventh 
from  the   Livres,   and  the 

remainder 


REDUCTION  OF  COINS. 


'Zt 


remainder  will  be  {hillings. 
Reduce  2333y  Livresto 
Englifh  money. 

7)23331 
— 333t 

2|o)20olo 

£  1 00  j^nf. 
6.    To  Iriflx  Money. 

Rule.  Reduce  the  Ijvres 
to  fous,  then  multiply  thera 
by39>  Divide  this  produ^ 
by  70,  and  the  quotient 
\vill  be  pence. 

Reduce  2153  liv.  i64-j- 
fous,  to  Irifh  Money. 
liv.  fous. 

2153    i^It 
20 


4307<5tt 

39 

387720 
129228 

7,0)168000,0 


12)24000 
2,0)200,0 
£  1 00  Anf, 

To    Federal   cr    Spanifii 
Dollars. 

Ruk.     Multiply  the  ii- 
M 


vres  by  4  ;  divide  the  prod* 
u6l:  by  21,  and  the  quo- 
tient will  be  Spanifli  or 
Federal  Dollars. 

Reduce  1000  Livres  to 
Dollars. 

1000 

4 

21)4000(190  Fed.  or 
21  (SMn.  Bol. 

190 

189 

10 

10 

■■ d.  c.  m. 

21)100(4  7  6V^ 

X.      To  reduce  Federal  or 
Spanijh  Dollars.  , 

I.  ToNew-Hamp{liire,Maifa- 
chufetts,  Rhode-Ifl<ind,  Co»i- 
.nc\flicut  and  Virginia  cur- 
rency. 

Rule.  Multiply  the  Dol- 
lars by  3,  and  double  the 
riglit  hand  figure  of  the 
piodu<5l,  for  finllings  ;  the 
left  hand  figures  arepciinds. 

Reduce  529  Dollars  to 
New-Hampfhire,  «S:c. 
529 
3 


;Cl58    l^Jnf. 

To 


2. 
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a.    To  New-York  and  North- 
Carolina  currency. 

Rule.  Multiply  the  Dol- 
lars by  4  ;  double  the  right 
hand  figure  of  the  product 
for  fhlllings,  and  the  left 
hand  figures  are  pounds. 

Reduce  529  Dollars  to 
iNew-York,  &c. 

529 

4 


jC2il    12  Anf. 

3.  To  New-Jerfey,  PennfyU 
vania,  Delaware  and  Mary- 
laud  currency. 

Rule.    Multiply  theDol- 
lars  by  3,  and  divide  by  8. 

Reduce  529  Dollars  to 
New-Jerfey,  &c. 

529 

3 
£. 

8)1587(198    7    6  Anf. 
8 

—  Or, 

78  8)1587 

67 
64 


4. 


To    South-Carolina    and 
Georgia  currencv. 


Reduce  529  Dollars  to- 

South-Carolina,  &c. 

7 


3>o)370>3 

*^5.    To  Englifli  Money,  at  4/. 
6d.  per  Dollar. 

Rule.  Multiply  theDol- 
lars  by  9,  and  divide  by  40. 

Reduce  529  Dollars  'to 
Englifh  moKey. 
529 

9 

4,0)476,1 

./ii9to 

6.    To  Canada  and  Nova-Sco- 
tia currency. 

Rule*,  Divide  the  Dol- 
lars by  4. 

Reduce  529  Dollars  to 
Canada,  &c. 

4)529 
£i^2iAnf, 

7.    To  Livres  Tournois. 

Rule.   Multiply  the  Dol- 
lars 


Rule.  Multiply  the  Dol- 
lars by  7,  and  divide  by  30, 


*  Note,  That  in  England 
Dollars  are  Bullion,  that  is, 
they  are  bought  and  fold  by 
weight,  and  their  value  varies 
as  other  articles  of  merchan- 
dlfe. 
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Ikrs  by  5-j-»  and  theprodu<fl  100          Or, 

will  be  Livres  :    Or,  MuU  5;^           100 

tiply  them  by    21,   divide  2£ 

by  4,  and  the  quotient  will  5c  o 

be  Livres.  roo-f-^^=25  4)2100 

Reduce  looSpaniihDoU 

lars  to  Livies.  ^nf.  525  liv.   525  ar 


ore. 


(lefc 

r      I    Cent     =    i-^^  Sous.  1 

NoTE',             A       I   Dime    =iOx     Sous.  > 

L      I   Dollar  =   5^     Livres.  J 

-ISteilfng                        r      ]     lyrSf  f^  ^ 

The    !  Ne\y-Hamp{hire,&c.  |    c    |     ]2t^9  |    ^  ^ 

j- New-York,  &c.           ||   [>      966!  ^  Jg 

i'^"'^'^  J  South  Carolina,  &c,    I.      J   1657,366  L^'-s 

fDitto,.   1858      y.^  w  f 

I  Ditto,  1393T       I    ^r=    I            The   proportion   ( f 

{Ditto,  1045         f*  •§ '^  ^  a^^oy  being  y'^  of  the 

I  Ditto,  1114!:      I  O  rt    I  ^"^  Silver. 

[Ditto,  1791,819  J       J    L 

The     •)     Dollar    \^^^,^,^UlSM   7  Grains  of 
Federalj     Eagle     y  }_- 246,2683       fine 

{  Silver  1  409,78  grs.  of  Stand.  Silver. 
Gold  J  268,659  grs.  of  Stand.  Gold. 

The  alloy  being  —  of  the  fine  -j  p  1  j  * 

ThCv  Subdivifions  are  in  the  fame  proportion. 


RECAPITULATION 


s^ 


REDUCTION  OF  COINS. 


recapitulai'i6n  of  da 

Seek  the  given    Coin   in   ihe  left  hand  column-,  then  caji 
required  Coin,  and  you  tvill  have 


New   H.    New  Jerf. 
jVIaf.  R.  I.  Penniy! . 
Connecl.  Delaw. 
Virginia.   Maryl. 


Nc^vH. 
'Mif.R. 
Conn. 
'&  Virg. 


New  Yon 
N.    C^roi 


S.    Carol 
Georgia. 


Aad  3^    JAdd  f       Mult,  b) 
divide 

PageiiS.Page  iiS.Prod,   b\ 
!?   P.  ri8 


I     iPennr.  ^Dedu-a 

i   *,Dciaw.| 

i     :A4arvl  'P^^e  121. 


-■^^d  ^v 


Mult,    b} 
28,divid( 
Page   I  z I.  Prod,    bv 

4:.P.C21. 


;Nc\v  Y. 

and 
N.  Car. 


Dedua  I 


P^ge  T23. 


IS.   Car. 

I    and 

1 1 

'.Gtorg. 


Mult,  bv 


Prod  by7 
Page  1^5- 


Dcd.  tV 

Page  I2.V 


Mult,   b 


9,   &  div.45,  &  div. 


Prod,    by 
28.P.nj 


Mult,  by 
7,  &  div. 
Prod,  by 
12.P.123. 


Mult,     by 
t2,  £c  div. 
by  7. 
Paore  i2f. 


Sterl. 


Add 


iPane  127. I3.  P,  127 


Mult.    bylMuit.     by  Add  _L. 

5,anddlv.  f6,  &  div.i 

Prod,    bylprod.     by  Page  117 


6Itini. 


Mult.   l>y;Mult.    by 
6,  &  d!v.'20,^  div. 
Prod,    byby   15. 
13.  P.  izSjPa^e  128. 


Canada 

and 

7 ' 

'  jNova- 
Scotia. 


Add 


Page  130 


iLivres 
;Tourn 


iFed'ra 
or 
91  Span. 


Mult.     by.Muk.   by 
64,  &  div.  112, «k  div. 
by   39.       jby  117. 
Page    129,  Page  129 


Add 


Page  130. 


Viult.bya 
div.  by  35, 
>r  by  8,  & 
l.7&qisj. 


Divide  by 
14. 

Page  132 


9.  P..  127. 


Muk.     by  Dcd.   ^y 
8,  and  div.' 
Prod,  by  5.' Page  129 
Page   130.' 


M.  by  32,Dedu0l  f 
div.  by  2 1, 'and   rem. 
and  quo.  is  is  (hills, 
fliillings.     Page  132 


Sterling. 


Deduct  ^ 


Page  118. 


Mult,  by 
3,  dividi 
Prod,  bv 
^.    P.  121 


Mulr.  b;. 
9,  «5c  div 
Prod.  W\ 
16.  P.  1 2  :? 


»  8 


Ded 
Pag€  1 25. 


Dcd.  TT 

Page  130 


Ded.  tV 
Page  131 


Deduct  -^ 
and    rem 
is  (hills. 
Page  132 


M  3,dou. 
ft  hd.  pro. 
or  s.  left 


Mulr.  byJM.  4,dou.jMult.  by 
3,  &  div.'rt.  hd.  Pro.  7,  &  div. 
Prod  by  8.f.  for  s.  left  Prod,  by 


Dollarilire  poun.  Page  134.  are    poiin.i30.  P.i34- 


Alult.  b) 
9,  &  div. 
by  40. 
Page  134 
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preceding  Rules   of  EXCHANGE. 

your    eye    to    the  right    handy    till  you    come 

the  Rulcy  with  the  Reference. 


un 


dcr    tht 


Irifli. 


Canada. 
Nova-Scot. 


Livres 
Tournois. 


Federal  or 
Spanilli  Dollars. 


iVIuitip.  by 
12>,  div.   by 
I  6. 
Page  119. 


Multiply  by 
5,  div.  by  6. 
Page  119. 


Multiply  by  17A. 
Page  119. 


If  ^T's.  only  annex  a 
o,&di.  by3.    If^s 
&  J.  an.  half  J.  &  div. 
asbef.q,  isd.re  .j.&c. 


Multip.   byi 

13,     divide  Dedu(5l  j 

Prod.byzo.j 

Page  121.     Page  X22. 


Multip.  by 
39,  &  div. 
Prod. by  64. 
Page  123. 


Multiply  by 
c,   &  divide 
by  8.  - 
Page  124. 


Multip.  by 
H7,  &  div, 
Prod.byii2, 
Page  126. 


Add  tV 

Page  127. 


Deduit  4:V 


Re.  them  to 
lliil.  M.  by 
39,  div.   b) 

70,&  q.  is  d 


Div.  by  4 
3c  ded.  ^S- 
of  the  quo 
:ient. 


Multiply  by 
15,    &    div 
by  14. 
Page  126. 


Add 


Page  127. 


Add  yV 

Page  129. 


Multiply  by  14. 

Page  122. 


Multiply  by  2j. 
Page  122. 


Multiply  the  fum 
in  lliils.  by  21  di- 
vide Product  by 
32.     Page  124. 


If  ^'s.  only  annex  a 
:c,  &  di.  by  4.  If  £s. 
!&  J.  an,  half  the  s.  & 
Idiv.  as  before.  P.124 


Multiply  pounds 

by  224. 

Page  126. 


Mult,  pounds  by  50, 
div.  Prod,  by  7,  &  it 
any  s.  turn  them  to 
d(ils.  &  add  them. 


Multiply  pounds 

by  23 J-. 

Page  128. 


iMult.  by  40,  divide 
Prod,  by  9,  &  the 
rem.  is  fix  pences. 


Mult,  the  fum  in 
pence  by  70,  div. 
by  39,  &quo.  is  J. 
which  div.  by  20. 


M.  by  160.  di.  pro.  by 
I39,  q.  is  dol.  &  unit 
|in  rem.  is  i^d.  Irifli 
or  2  cents  nearlv. 


Multiply  by  %\. 
Page  131. 


Multiply  by  4. 
Page  131. 


Dedua  ^V 
and  the  re- 
■nainder  is 
hillings. 


Div.    by    4. 
Page  134 


Multiply  by  s\' 
Page  134. 


Multiply  by  4,  and 
divide  ProdutSl  by 
21. 

Page  133. 


M    2 


5  3« 


VALUE  OF  COINS. 


The  Standard  Weight  of  an  Eagle  ii  pwt.  4^ 
grs.— Half  ditto,  5  pwt.  14!  grs. — A  Dollar  17  pwt. 
1-^  grs. — Half  ditto,  8  pwt.  iz-g-  grs. — A  Double 
Dime  3  pwt.  g-  grs. — A  Dime  i  pwt.  16^  grs. 


Ta-bl£  of  the  lvalue  of  fiver al  P 

zVffj  '?/'  Com, 

in   tht 

Federal  Coin,  and  ih 

e  fiveral  Currencies 

of  tht 

United  States. 

, 

M.    Hamp 

N.  Jertey, 

Federal 

fhire,  Mai 
lachufetts. 

N.  York 

and 

Pennfylva- 
nia,    Dela- 

South-Car- 

Coin. 

R.    Iflancl, 

Of.  Caio 

ina. 

ware    and 

.i  1 

. 

Connefti. 

Maryland. 

Vj( 

:orgia. 

Virginia. 

Cents. 

£.  s.  d. 

x:.  s. 

d.  £.  s.  d.  £ 

s.  d. 

.i^ofaDoll 

o,c6^ 

4t 

6 

S 
T 

34 

^aPiftareer 

0,10 

It 

Vir.     8 

9f 

9 

5} 

i  ofa  Doll. 

o,ii^ 

8 

io| 

1© 

6| 

J  of  ditto. 

0,1 2i- 

9 

I 

0 

iif 

7 

\  Piflareen 

0,20 

Vir.Y   4 

I 

44 

I    6 

"1 

£ng.  Shlll. 

Q,2l| 

I   4 

I 

7t 

I'  § 

I    o| 

rofaDoll. 

0,25 

I  6 

2 

0 

^  I  io4 

I      2 

daif  ditto 

0,50 

3  0 

4 

© 

3    9 

2     4 

A   Dollar. 

!,0.0 

6  0 

8 

0 

7    6 

4    8 

EngCrown 

1,1  J-^ 

6  8 

N-.r.g 

N.C.S 

0 

9 

8   4 

5    2^ 

pw.  gr 

Fr.G.   5  5 

4.624^ 

I     7  6 

I    16 

0 

I  14   6 

I 

I    5 

InMafr-5  6 

4'55i 

^     74 

iin.Gu'5  6 

4>66| 

180 

f    17 

0 

I  15    0 

I 

I    9 

FnS.C.j  7 

^ 

I 

I  10 

'-Joha. .;  0 

8,00 

280 

3     4 

0 

300 

1 

J?    4 

.nMafr4  3,/^       ^ 

I     20 

I  '  8 

0 

I    7    0 

17    6 

Vioid.  6  18  6,00 

1160 

2     6 

0 

250 

I 

8   c 

Ooub.  17  014,664 

480 

5   16 

0 

5  12    0 

i 

10    0 

DUODECIMALS.  15© 

CROSS  MULTIPLICATION; 
Or, 

DUODECIMALS, 

• 

Is  a  Rule  made  ufe  of  by  Workmen  and  Artificers,  lo 
carting  up  the  contents  of  their  works. 

Dimenfions  are  generally  taken  in  feet,  inches  and 
parts. 

Inches  and  parts  are  fometimes  called  primes,  feconds, 
thirds,  &c.  and  are  marked  thus  ;  inches  or  primes.  ('), 
feconds  ("),  thirds  ('"),  fourths  ("")»  &c. 

This  method  of  multiplying  is  not  confined  to  tavelves  ; 
but  may  be  greatly  extended  :  For  any  number,  \vhether 
its  inferiour  denominations  decreafe  from  the  integer  in 
the  fame  ratio,  or  not,  may  be  multiplied  crolTwife. 

Rule  i. — Under  the  multiplicand  write  the  corre- 
fponding  denominations  of  the  multiplier. 

2.  Multiply  each  term  in  the  multiplicand,  begin- 
ning at  the  loweft,  by  the  higheft  denomination  in  the 
multiplier,  and  write  the  refult  of  each,  under  its  refpect- 
ive  term,  obferving  in  duodecimals,  to  carry  a  unit  for 
every  1 2,  from  each  lower  denomination  to  its  next  fupe- 
riour,  and  for  other  numbers  accordingly. 

3.  In  the  fame  manner  multiply  all  the  multiplicand 
by  the  primes  or  fecond  denomination  in  the  multiplier, 
and  fet  the  refult  of  each  term  one  place  removed  to  the 
right  hand  of  thofe  in  the  multiplicand. 

4.  Do  the  fame  with  the  feconds  in  the  multiplier, 
fetting  the  refult  of  each  term  two  places  to  the  right 
hand  of  thofe  in  the  multiplicand. 

5.  Proceed  in  like  manner  with  all  the  reft  of  the  de- 
nominations, and  their  fum  will  be  the  anfwer  required. 

Examples* 
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E    X    AM     PL    E    S.  . 

I.     Multiply  2 1  feet  by-'  2 1  feet.  . 

Or  J  thus, 


F. 


r 


2*    S 


2      6  Or.f  thus*  -  2,  5 

26,  z\ 


"i 


2i  125,; 

50  „  50. 

130         5  —  m 

—- ij  ^4^  6,25  Square  Feet. 

6    3  y^./.:         _- 

^V*   ^4     fquare  feet=r6  feet,  36  inches.> 
So  that  the  3  is  not  3  inches,,, 
but  36  inches,  or  ;^  of  a  fquare  fooUi 
2.     Multiply  9f::b'6f  by.  yf.  9'  3". 

C         t  II 

98-6 
7     9     3' 


67    i  I     6  :=:  Produ(3:  by  the  feet  In  the  muL-  - 

734     G"         ■=.  ditto  by  the  primes.       (tiplier.. 
2     5  .   I     6'"'  =  diua  by  the  feconds. 

IS     S     ?,     1     ^  ^nf, 

3..  How  many  fquare  feet  in  a  board  1 7  feet  7  inches  ;. 
long,  and  i  foot  5  inches  wide  I 

Jnf.   2^f,  10'  11" 

4.  How  many  cubic  feet  in  a  ftick  of  timber  1 2  feet  . 
10  inches  long,  1  foot  7  inches  wide,  and  1  foot  9  inches .; 
thick  ? 

Jnf  35f.  &  8"  6'"  ' 

Vhe  two  following  quejlions  are  SexceJJimah. 

5.  If  two  places  differ  in  longitude  2°  12';  what  is  ^ 
their  difference  of  time  ? 

Mult.  2*   12'  00"  00'" 

Dy  3'  59"  20'"  the  time  in  which  the  Sun  paffes 

--  (through  I  degree.  . 

8'  46"  32'"  Anf 

6-    Two  > 
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6.  Two  places  differ  in  lonnltude  31°  27'  30' — what 
is  the  difference,  in  time,  of  the  Sun's  coming  to  ths 
meridian  of  thofe  places,  the  Sun  paffing  through  15^ 
in  an  hour  ? 

31°  37'  30" 

4'  00"  In  4'  of  a  folar  day,  or  a  day  of  24  hours, 

(the  Sun  pafTes  1  degree. 


2       6'  30"  00'"  Anf. 

SINGLE  RULE  OF  THREE  DIRECT. 

The  Rule  of  Three  DIre<5l  teacheth,  by  having  three 
numbers  given,  to  find  a  fourth,  that  fliall  have  the  fame 
proportion  to  the  third,  as  the  fccond  hath  to  the  firft. 

If  more  require  7?iore,  or  kfs  require  /^/C-,  the  queftion 
belongs  to  the  Rule  of  Three  Dired. 

But  i^  more  require  lefs,  or  Jefs  require  more,  it  belongs 
to  the  Rule  of  Three  Inverfe.* 

RuLEf  I. — State  the  queflion  by  making  that  num- 
ber, which  ai"ks  the  queflion,  the  third  terra,  or  putting 
it  in  the  third  place  :  That,  which  is  of  tlie  fame  name 
or  quality  as  the  demand,  the  firil:  term  ;  and  that,  which 

is 

*  Aforff  requiring  «?or<',is,  when  tJie  third' term  Is  greater  than 
the  firft,  and  requires  the  fourth  term  to  be  greater  than  the 
fecond.  And  lefs  requiring  lefs,  is^  when  tae  tiaird  term  is  lefs 
than  the  flrft,  and  req-aircs  the  fourth  term  to  be  lefs  than  th.e 
fccond. 

Alfo,  more  requiring  Ufs,  is,  Avhen  the  third  term  is  greater 
than  the  firfr,  and  reqaii  es  the  fourth  term  to  be  lefs  than  the 
fecond.  And  lefi  requiring  more,  is,  when  the  third  term  is  lefs 
than  the  firft,  and  requires  the  fourth  term:  to  be  greater  than 
the  fecond. 

f  This  Rule,  on  account  of  its  great  and  extenGve  ufefnlncfs, 
is  fometimes  called  the  Golden  Rule  of  Proportion  ;  for,  on  a  prop- 
er application  of  it  and  the  preceding  rules,  the  whole  bufineft 
of  Arithmetic,  as  well  as  every  mathematical  inquiry,  depends. 
The  rule  itfelf  is  founded  on  this  obvioi>6  principle,  that  the 
magnitude  or  quantity  of  any  cfFeA  varies  ccnflantly  in  pro- 
portion to  the  varying  part  of  the  caufe  :  Thus,  the  quantity 
of  goods,  bought,  is  in  proportion  to  the  money  laid  out ; — the 
fpace,  gone  over  by  a  uniform  motion,  is  in  proportion  to 
the  time,  &c. 

It 
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is  the  fame  name  or  quality  with  the  anfwer  required,  the^: 
fecond  term. 

2.  Mtdtiply  the  fecond  and  third  numbers  together ; 
divide  the  produ(5t  by  the  firll",  and  the  quotient  will  be 
tlie  anfwer  to  the  queiiion,  which  (as  aifo  the  remainder) 
will  be  in  the  fame  denomination  you  -left  the  fecond: 
term  in,  and  which  may  be  brought  into  any  other  de«: 
nomination  required. 

Two  or  more  ftatings,  are  fbraetimes  neceffary,  which;; 
may  always  be  know-n  from  the.  nature  of  the  queftion. 

The  method  of  proof  is  by  inverting  the  quefKon. 

Examples.. 

It  has  been  fhown  in  Multiplication  of  Money,  that  the 
price  of  one,  muitipiied  by  tht  quantity,  is  the  price  of  the 
wh^le;  and  in  Divifion,  that  the  price  of  the  v.-hoie  divided  by 
the  quantity,  is  the  price  of  one  ;  Now,  in  all  cafes  of  valuing 
good.'!,  &c.  where  one  is  the  fir  ft  term  ot  the  proportion,  it  is 
plain,  that  the  anfatr,  found  by  this  rul",  will  be  the  fame  as 
that,  found  by  Multiplication  of  Money,  and  where  one  is  the. 
laft  term  of  the  proportion,  it  will  be  the  fame  as  that,  found, 
by  Divifion  ©f  Money. 

tn  like  manner,  if  the  firfl  term  be  any  number  whatever,  it 
is  plain  that  the  produdl  of  the  fecond  and  third  terms  will  be 
gre  ter  than  the  true  anfwer  required^  by  as  niuch  as  the  price 
in  the  fecond  term  exceeds  the  price  of  one,  or  as  the  firft  term  . 
exceeds  a  unit  ;  confequently,  this  product,  divided  by  the 
firft  terra,  will  givt  the  true  anfwer  required. 

AVtf  r.  When  it  can  be  done,  multiply  and  divide  as  in 
Compound  Multiplication,  and  Compound  Divifion. 

2.  If  the  firfl  term,  and  either  the  fecond  or  third  can  be 
divided  by  any  number  without  a  remainder,  let  them  be  di- 
vided, and  the  quotient  ufed  inftead  of  them. 

The  fallowing  methods  of  operation,  when  they  can  be  u-fedr- 
per form  the  work  ia  a  much  iliorter  manner  tham  tJ>c general . 
rule. . 

r.  Divide  the  fecond  term  by  the  firft  i  multiply  the  q«o* 
tient  iiitp  the  third,  and  the  produ(5t  will  be  the  anlwer. 

2.  Divide  the  third  tertp  oy  the  firft  ;  multiply  the  quotient 
into  the  fecond,  ;and  the  prod iicV  will  be  anfwer. 

3-  Divide  t>e  firft  term  by  tlie  fecond,  and  the  third  by 
that  quotieuf,  and  the  laft  quotient  will  be  the  anfwer. 

4.  Pi  vide  the  firft  term  by  the  third,  and  the  fecond  bjp 
that  quotient,  and  the  laft  quotient  will  be  the  anfwer. 
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Exam 

T.  If  61b.  of  fugar  coft 
i^s.  what  will  3olb.  coft  at 
:the  fame  rate  ? 

Here,  tlie  firft  claufe  (if 
'6ib.  of  fugar  coft  (,s.)  fup- 
pofes  the  rate  ;  then  fol- 
lows the  queftion  ;  What 
will  ^olb.  coft  ? 

3clb.  which  moves  the 
queftion,  is  the  third  term. 
—  61b.  the  fame  kind,  is 
tb€  I  ft — and  9  fhillings  the 
-id. 

lb.     s.       lb. 
-As  6   :   9  ::  30  :  ihz^nf, 

9 
6)270 


P    L    E    S. 

Again — By  inverting  the 
order  of  the  queftion,  it 
will  be, 

2.  If  9s.  buy  61b.  of  fu- 
gar, how  much  will  ^2  5s. 
buy  at  that  rate  f 

s.      lb.     s. 
As  9  :  6  ::.45  -  the  y^«/. 
6 

9)270 

3olb.  Anf. 


Again  3.  If  3c lb.  of 
fugar  be  worth  £2  5s. 
how  much  may  I  buy  for 

95.? 


Note.  The  term  which  aiks  or  moves  the  quefhon,  l;as  gen- 
erally fome  words  like  thtfe  before  it,  viz.  What  will  ?  What 
•coft  ?  How  many  ?  How  far  ?  How  long?  or,  How  much  ?  &c. 


OBSERVATIONS. 

1.  The  fourth  number  is  always  found  in  the  fame  name 
^B  which  the  fecond  is  given,  or  reduced  to  ;  which,  if  it  be 
not  the  higheft  denomination  of  its  kind,  reduce  to  the  high- 
eft,  when  it  can  be  done. 

2.  When  the  fecond  number  is  of  divers  denominations, 
bring  it  to  the  loweft  mentioned,  and  the  fourth  will^be  found 
in  the  fame  name  to  which  the  fecond  is  redug^^^ivhich  re- 
duce back  to  the  higheft  pofliblc.  .^^ 

3.  If  rhe  firft  and  third  be  of  different  narnes,  or  one  or 
both  of  divers  denominations,  reduce  them  both  to  the  l»wcft 
denomination  mentioned  in  either. 

4.  When  the  produA  of  the  feeond  and  third  is  divided 
by  the  firft  ;  if  there  be  a  remainder  after  the  diviHon,  and  the 
quotient  be  not  the  leaft  denomination  of  its  kind;  then  mul- 
tiply the  remainder  by  that  number,  which  one  of  the  fame 

deuomiaatiou 
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s.      lb.       s. 
As  45  :  30  ::  9  :  i\\tAnf. 

9 

45)27o(61b.  /^nf. 
270 

j^galn  4.  Suppofe/'^  5s. 
will  buy  3olb.  of  fugar  : 
What  will  61b.  of  the  fame 
fugar  cod  ? 

lb.      s.       lb. 
As  30  :  45  : :  6  :  the  Anf» 
6 

3lo)27|o 

N,  B.  Tlie  three  laft 
queflions  are  only  the  fir-it 
'varied,  being  purely  to  fhow 
how  any  queftion  in  this 
rule  may  be  inverted. 

5.  If  5yds.  of  cloth  cofl: 
£1  I  OS.  what  will  20yds. 
dijQto  come  to  ? 


-^■H. 


■fl     I  OS. 
20 


yds.    s.     yds. 

As  5  :  30  ::  20  

30^  5  =^  6  5)305. 

.  6^0. 

2,0)12,05  =£6 /inf. 

Here    I    divide    the    2d 

term  by  the  ift,  and  multi- 


ply the  quotient  into    the 
3d,  for  the  anfwer, 

•yds.    s.     yds. 
Again  6.  As  5  :  30  ;:  2Qf 

2o-r5  =  4 


I2es.=;^6. 

Here,  I  divide  the  3d 
term  by  the  ifl:,  and  mul- 
tiply the  quotient  into  the 
2d,  for  an  anfwer. 

*7.  If  20yds  cofl ;f  120, 
how, many  yds.  may  I  have 
for  ^30  ? 

,  ./;.     yds.     £, 
As  120  :  20  : :  30 
i20-i-20=6  Quotient  & 
30-^-  6=5  yds.  Anf. 

Here,  I  divide  the  ift 
term  by  the  2d,  and  then 
the  3d  t»rra  by  that  quo- 
tient for  the  anfwer. 


A  gain  y         £, 


yds.^^  £. 
8.    As  120  :  20  ::  30 
l20-^30=4   Qu^otient,. 
20 -^  4=5  yds.  Anf. 

Here,  I  divide  the  ift 
term  by  the  3d,  and  then 
the  2d  term  by  that  quo- 
tient for  the  anfwer. 

0.     If 


denominarion  with  the  quotient  contains  of  the  next  Icfs,  and 
divide  this  product  ^i^ain   bv  the  firfl  number  ;    and  thus  pro- 
ceed, till  the  leaft  denomination  be  found,  or  till  nothing  re-' 
main. 

5.  If  the  firft  number  be  greater  than. the  prrdu<fl  of  the  fee- 
end  and  third;  then  bring  thcfecond  to  a  Jcwer  denomination* 

6.    When 
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9.  If  i.Cwt.  of  to-  II.  If  57yds.  coft;f69, 
bacco  coft  £  ^  12  9^  ;  what  will  9yds.  coft  at  that 
what    will    8    Cwt.    ditto  rate  ? 

coft  ?  yds.    £.     yds.    _ 

Cwt.  £.    s.    d.    Cwt.  As  57  •.   69  : :  9 

As  1:5     12    9^  :;  8  I 

S  57)621(10^  An/, 

Here  is  no  need  of  re-  ^^ 

dncing    the  middle  term  ;  

becaufe  it  can  be  perform-  57)1020(179. 

ed  by  compound  multipli-  57 
cation,  the  firft  term  being 
a  unit. 

10.  If  8  Cwt.  of  to- 
bacco   coft  ;^45   2s.  4d.  5^ 
what  is  that  per  Cwt.  ? 


450 
399 


iz 


£.      s.     d.  57)6i2(iod. 

8)45      24  57 


inf.£s   12     9\ 


42 
4f 


Here,  there  is  no  need  57)^68(2/4  qrs. 

of    reducing    the     middle  ^''* 

term,    becaufe    it    may  be  Here,   all  the  terms  being 

performed     by     compound  whole    numbers,    there  is  no 

divifion   only,  the  3d  term  need  of  reducing  the  middle 

being  an  unit.                    >-  ^^^  ^^^^  ^^^^^  ftatiog. 

12.     If 

6.  When  any  number  of  barrels,  bales,  or  other  packages 
or  pieces  are  given,  each  containing  an  equal  quantity,  let  the 
contents  of  one  be  reduced  to  the  loweft  name,  and  then  mul- 
tiplied by  the  given  number  of  packages  or  pieces 

7.  If  the  given  barrels,  bales,  pieces,  &c.  be  of  unequal  con- 
lients,  (as  it  moft  generally  happens)  put  the  feparate  content 
':)f  each  properly  under  one  ancther,  then  add  them  together^ 
md  you  will  liave  the  whole  quantity. 

'       N 
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12.     If  9C.  3qr.  fugar  co{i£2'j    17s.  6d.  what  will 
2C.  iqr.  I  lib.  coil  ? 

9C.  3qrs.   ;C27  17s.  6d.    2C.  iqr.  I  lib. 


4 


20 


39         557  9 


28         12 


28 


312        ^690         73 
78  ^9 


1092 


263 


lb.    d.     lb. 

As  1092  :  6690  :;  263  :  th  Anfwer, 
263 

2007 
4014 

1338 

12 


3^092)1759470(1611 

1092         • 

-- —  2lo)i3l4  3^-  -  . 

6674      £6   14  3d.  /inf<wer,  ^ 

655s  Note  i .    If  you  look  at  the  Itating, 

you  v/iii  fee  that  the  fit  ft  and  third 

J227       terms  are  of  the  fame  kind,  but  of 
1092       different  denominations,   and  there- 

fore  are  reduced  to  the  fame  name 

1350    or  denomination,  and,  that  the  de« 
1092    mand  of  the    queftion  lies  on  the 

third  term. 

258         2.     That  the  middle  term,  being 
4    given  in  pounds,  fliillings  and  pence,^ 
„    ,        is  reduced  to  pence. 
i092)i032(cqr. 

i«.     If  my  income  be   109  guineas  per  annum,  I 
^  delire 
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defire  to  know  what  I  may  fpend  per  day,  fo  that  I  may 
lay  op  £^S  *^  ^^^  year's  end  ? 

Nott  I.  You  muft  fabtraa  £^S  ^^^^  ^^^  ^^^"^  °^ 
109  guineas. 

2.  There  being  365  days  in  a  year,  your  queftioft 
muft  next  be  dated  thus  : 

D.      Guin.    £,       D. 
As  365   :    109 — 45   ::    l    \  the  Anfwer. 

14.  If  my  falary  be;^43  1  2s.  $A.  per  annum,  ^vha^. 
iocs  it  amount  to  per  week  ? 

D.      £.    s.  d.      D. 
As  365  :  43   12  5   ::  7  :   i6s   8|d.  Anf. 

15.  Suppofe  my  income  to  be  16s.  8:|d.  per  week, 
what  is  it  per  annum  ? 

M'£m    ^2  5. 
D.     s.     d.         D. 
As   7   :    16    8|  ::   365   :  the  Anfrver. 

16.  If  I  am  to  pay  is.  7d.  per  week  for  pafturing  a 
cow  ;  what  muft  I  give  per  week  for  37  cows  I 

c.    s.  d,     a    £.   s.  d. 

As   I   :   I    7  ::   37   :   2     187  Anf. 

17.  How  many  yards  of  cloth  may  be  bought  for 
£51    ^3'  whereof  9^  yards  coft  ^3    15  s.   s\Ci.  I 

£.    s.    d.     Yds.    £.    s.     Yds.  qr.  n. 

As  3     15  5i  •  9^  •:  57   '3  ••   ^45    ^  ^W^  ^^f- 

18.  If  I  buy  57   yards  of  cloth  for  49  guineas; 

what  did  it  coft  per  ell  Englifh  ? 
Yds.  Guin.  Yds. 
As  57   :   49  ::    i^  :  £}    ics.   i^\\A.  Anf. 
I  g.     A  merchant,  failing  in  trade,  owes  ia  all  ^  3475» 
and  has,  in  money  and   effeds,  but  ^'2316   13s.  4d.  ; 
Now,  fuppofmg  his  effects  are  delivered  up  ;  pray,  what 
will  each  creditor  receive  on  the  pound  ? 

/.         £'      s.    d.      £. 
As  Z'.1S  '  2316   13    ^  :i   I   :  £0  13s.  4d.  Anf 

2'^.  A  owes  B  ;^3475»  but  B  compounds  with  him 
for  13s.  4d.  Oft  the  pound  ;  pray,  what  muft  he  receive 
for  his  debt  ? 

As 
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£'     s.    d.        £.         ^.      s.     d. 

As   I   :   13  4  '•  3475   '   2311     '3    A  ^rifwer. 
21.      If  the  diftance  from  Newburyport  to  York  be 
3  I  miles  ;  I  demand,  how  many  times  a  wheel,  whofe 
circumference  is  15^  feet,  will  turn  round  in  performing 
the  journey  ? 

Feet.     Cir.      M.        CIr. 
As      15I   :     I    :  :    31    :    10560  times,  Anfioer. 
2  2.     Bought  9  chefts  of  tea,  each  weighing  3C.  2qrs. 
2  lib.  at  /,  4  {.)s.  per  XI! wt.  what  came  they  to  ? 

Cwfe.  r.  s.      C.  qr.   lb.  £.     s.     d. 

A3     I    :   4    9  ::   3     2    21x9  :    H?   J3/?4- 

23.  What  will  3)7  grofs  of  buttons,  at  ^\d.'  per 
dozen,  come  lb  ? 

Doz.  d.       Grofs.    £.     s.      d. 
As     I    :   9i:  ::    37i  :    17     16    3  Anfnver. 

24.  A  farm,  containing  125A.  3R.  27P.  is  rent- 
«d  at  £7^  9s.  per  acre ;  what  is  the  yearly  rent  of  that 
farm  \ 

A.  £,  s.        A.    R.  P.      £, 
As  1  :  3    9  ::    125    3     27  :  434  8/4^  4^  ^«/: 
35.     If  a  (hip  coft  ^537  ;  what  are  \  of  her  worth  ? 
Eigh.  £.     ^Eigh.    £.     s.  d.  ,  , 

As     8:537::    3:    201     7     6  Anfiver.       ' 

26.  If  To  of  a  fliip  coft;^349  ;  what  is  the  whole 
worth  f  ♦ 

Sixt.  £.       Sixt.     £»     s.    d. 
7  ••  349  »•  16  :  797   14  3:^  4  ^«/wm 

27.  Bought  a  calk  of  wine  at  4/7  per  gallon,  fqr 
125  dollars;   how  much  did  it  contain  ?  • 

s.  d.  Gal.  Dol.     Gal.  qt.  pt. 
As  4  7  :    I  ::    125   :    163     2     \-^^  Anjwer. 

28.  What  comes  the  infurance  of£^'^'j  15s,  to,  at 
£/^j;:  per  centum  ? 

C   £'     £•    s.    £,  s.  d. 

As    100  :  4i-::  537    i  5  :  24  3    ii^  f  y^Y- 

29.  What  comes  the  comeniflion  of;^785  to,  at  3t 
gulneas  per  cent  ? 

£,     Gain,     jf .       ^.  s.  d. 
Ajs   100  :   3i  :;  785   :   38  9  3^  f  Arifwer. 

''c      A 
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30.  A  merchant  bought  9  packages  of  cloth,  at  5 
guineas  for  7  yards  ;  each  package  contained  8  parcels ; 
each  parcel,  12  pieces  ;  and  each  piece,  20  yards  ;  what 
came  the  whole  to,  and  what  per  yard  ? 

Yds.  Guin.  Pack.  £, 
As    7    :    3:19:   io^G%  Anf.  for  the  nvhole  cfj!. 

Yds.  Guin.  Yd. 
As    7    :     3   ::   I   :  £0   12s.  Anfwer  per  yard. 

31.  A  merchant  bought  49  tuns  of  wine  for  £2  73  ? 
freight  coft  ^^27 — duties  £\2 — cellar  £()  ics.  other 
charges  £iS'>  ^"^^  ^^  would  gain  £ ^^  los.  by  the  bar< 
gain  ;  what  rnuft  I  give  him  for  23  tuns  ? 

Tuns.  £.    £.    £.   £.  s.    £.    £.  s.    Tuns.  £. 
As  39  :  273+27-{-i2+9  io-f-i5-{-55  lo  ::   23  :  184^/;/. 

32.  If  £100  gain  £6  in  a  year,  what  will  ^475 
gain  in  that  time  ? 

As  ^100  :  £6  ::  ;^475  :  £2^  los.  Anfwer. 

33.  The  earth  being  360  degrees  in  circumference, 
turns  round  on  its  Axis  in  24  hours  ;  how  far  does  ii 
^rn  in  one  minute,  in  the  43d  parallel  of  Latitude  ; 
The  degree  of  Longitude  in  this  Latitude  being  about 
5 1  ftatute  miles  ? 

H.      D.       M.     M.    Miles. 
As  24  :  360  X  5 1   :    i    :   1 2|  Anfiver. 

34.  Shipped  for  the  Weft-Indies  225  quintals  of  fifh^ 
at  15/6  per  quintal  ;  37000  feet  of  boards,  at  8^  dol- 
lars per  1000  ;  { 2CCO  fliingles,  at  a  half  guinea  per 
1000;  19000  hoops,  at  i-g-  dollar  per  1000,  and  53 
half  joes  $  and,  in  return  I  have  had  3000  gallons  of 
rum,  at  is.  3d.  per  gallon  ;  2700  gallons  of  molaifes,  at 
5^d.  per  gallon  ;  25001b.  of  coifee,  at  8-:-d.  per  ib.  and 
19  Cwt.  of  fugar,  at  12s.  3d.  per  Cwt.  and  ray  charges 
on  the  voyage  were  ^^37  12s.  Pray,  did  I  gain  or  iofe, 
and  how  .TiKtb,  by  the  voyage? 

"  a  ftaff,  4  feet  long,   caft  a  fhade  (on  level 
t-'  '   iVet  ',    what  is  the  height  of   that  fteepk, 

whgii 
N  2 
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whofe  fhade,    at   the  fame   time,  meafures    198  feet? 
F.  Sh.  ft.  hei.  F.  Sh.    ft.    hei. 
As    7     :     4     ::     198    :     11^^  Anfwer. 

36.  *Suppofe  a  tax  o(  £'j^^  be  laid  on  a  town,^ 
and  the.  inventory  of  all  the  eftates  in  the  town  amounts 
to  ;^9345'>  what  muCi  A  pay,  whofe  eftate  is  ;^  149  I 

£.        £.  £.      £. 

As  931-5  ;  755  : ;  149  :   120  9|°|i-  Anfwer. 

37.  If  50  gallons  of  water,  In  one  hour,  fall  into  a 
ciftern,  containing  230  gallons,  and  by  a  pipe  in  the  cif- 
tern  25  gallons  lun  out  in  an  hour  ;  in  what  time  will  it 
be  filled  ?  , 

Gal.  Gal.    H.     Gal.      H. 
As  50 — 35    ;   I  ::   230  :    \^\  Anfwet, 

38.  A  Butcher  went  with  ;£'4i  6,  to  buy  cattle  :  Oxen 
at;^"2  2  each,  cows  at  ;^4,  (leers  at  £'^  10s.  and  calves 
at;^2  ics.  and  of  each  a  like  number  ;  how  many  of 
cach<  could  he  purohafe  with  that  fum  ? 

£•     £»   £'  s.     £.   s.     each.      £.      each, 
As22-j-4-|-3   io-f-2    10   ;    I   ;:   416  :    13  An/wer, 

39.  Said  Harry  to  Dick,  my .  purfe  and  money 
are  worth  3^  guineas  ;^but  the  money  is  worth  eleven 

times 

*  It  may  not  be  amifs  to  fliow  the  general  method  of  afTelT- 
ing  town  or  parifli  taxes. 

Firji^  then,   an  inventory  of  the  value   of  all  the   eftates,    | 
both  real  and  perfona!,  and  the  number  of  polls,  for  which      ' 
each  perfon  is  rateable,  muft  be   taken  in  feparate  columns  : 
The  moft  concife  way  is,  then,  to  make  the  total  value  of  the 
inventory  the  firft  term  ;  the  tax  to  be  aflefled,  the  fecond  ; 
and  £^\  the  third, and  the  quotient  will  (how  the  value  on  the 
pound,    adiy — Make  the  table,  by  multiplying  the  value  on 
the  pound  by  i,  a,  3,  4,  &c — jdly — From  the  inventory  take  v,| 
ihe  real  and  perfonal  eftates  of  each  man,  and  find  them  fepa-     ' 
Tately,  in  the  table  ;  which  will  {how  you  each  man's  propor- 
tional lliare  of  the  tax  for  real  and  perfonil  eftates. 

Note.     If  any  part  of  the  tax  is  averaged  on  the  polls,  or  oth- 
crwife,  before  ftating,  to  find  the  value  on  the  pound,  you  muft 
dedu<St  the  fum  of  the  average  tax  from  the  whole  fum  to  be 
alTefled  :  For  which  average,  you  muft  have  a  feparate  column,     I 
^  well  as  for  the  r«al  and  peri'onal  eftates,  ' 
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times  as  much  as  the  purfe  j  pray,  how  njEch  money  is 
there  in  it  ? 

Gain.  s.  d. 
Asi2  :  I  ::  3i  :  7  7.  nen£\  iis.~7/7=;f4  ZfsAnf, 

40.  How  many  dozen  pair  of  gloves,  at  13  groats 
per  pair,  may  I  have  for  125  dollars  ? 

gr.     pr.       dol.     doz.   pK. 
As   13   :    I   ::    125  :    14    ^j%:  Anftver, 

41.  There  is  a  ciftern,  having  4  cocks  ;  the  firft  will 
ejnpty  it  in  10  minutes  ;  thefecond,  in  20  minutes  ;  the 
third,  in  40,  and  the  fourth,  in  80  minutes  :  In  what 
time  will  all  four,  running  together,  empty  it  ? 

Gift.  Min.  Gift.  Min. 


iio-jCift.  Min.  C6  1 


^^\7nC'  ^  ••  6o:^f^J^Asiit:6oi:i  i  s\  Jnf, 


I  It  Gift. 


42.  A  -and  B  depart  from  the  fame  place,  and  traral 
the  fame  road  ;  but  A  goes  5  days  before  B,  at  the 
rate  of  20  miles  per  day  ;  B  follows  at  the  rate  of  25 
Hiilas  per  day  :  In  what  time  and  diftance  will  he  ovcr- 
teke  A  ? 


U.    M.     D. 

M.     D.     D. 

As  25 — 20  :   I  y. 
D.     M. 

20  X  5    :   20 
D.       M. 

Andf  As  1    :   25  ;: 

20  ;  500 

43-     If 

Example. 

Suppnfe  the  General  Court  fliould  grant  a  tax  of  ^^rooDO©, 
of  which  the  town  of  Newburyport  is  to  pay  £i^tx    17s.  6d. 

and  of   which  the  polls,  being  75®,  are  to  pay  5s,  3d.  each  ; 

the  town's  inventory  amounts  to  /4500c  ;  what  will  it  be  on 
the  pound ;  and  what  is  A's  tax,  whofe  eftale,  (as  by  the  in- 
ventory) is  as  follows,  viz.  real  ;C376,  perfonai  £149,  and  he 
ha«  3  polls  ? 

Pol.    s.  d.       Pol.       £,.    s.    d. 

Firjly  As  I  :  5  3  ::  750  :  196  17  6  the  average  part  of 
the  tax  to  he  dedua:ed  from  £1^21  17s.  6d.  and  there  will  re- 
main £,iizs. 

SieGndly^  As  4J000  ;  luj  ;:   i  ;  6d,  on  the  pound. 

TABLE, 


iy2 
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43.  If  the  earth  rerolves  $66  times  in  $6^  dap,  ill- 
what  time  does  it  perform  one  revolution  ? 

Rev.    Days.    Rev. 
As    366  :  365  ::    r  ;  23h.  56' 3"  56"'4-^r 

(Siderial  day.* 

44.  If  the  earth  makes  one  complete  revolution  in  23k. 
^6'  3"-|">  '^^  what  time  does  it  pafs  through  one  degree  ? 

As  366*  :   23h.  s6'  f  ::    1°  :  3'  59"  id" Anfwer. 

45.  If  the  earth  performs  its  diurnal  revolution  in  a 
Solar  +  day,  or  24  hours  j  in  what  time  does  it  move 
one  degree  ? 


As  36c 

•»  :  24h.  :   1°  : 
TABLE. 

4'  Anfiver. 

46.    Sold 

fi' 

^  '-  d. 

£'        &   s-    d. 

;C.      .       ;C'   S'    d. 

I 

is 

~  0  6 

20    is    0   10  — 

aco    is    5  —  «— 

a 

— 

—  10 

30  —  0  15  — 

300  —    7   10  — 

3 

— 

~  I  6 

40  -U  I  —  — 

400  —  10  —  — 

4 

— 

—  s  p 

50—1     5  ~ 

500  —  la  10  — 

5 

— 

—  a  6 

60  —  I  10  — 

600  -^15 -- 

6 

— 

—  30 

70  —  I  15  — 

700  —  17  10  — 

7 

— 

-  3  6 

80  —  a 

800  —  ao  —  — 

8 

— 

—  40 

90  —  z    5  ~ 

900  —  aa  10  — > 

9 

-r- 

-  4  6 

100  —  a  10  — 

lOQO   —    2$    —   — 

JO JO 

4S1OW,  to  find  what  A's  rate  will  be. 

His  real  tftate  being  £2)1^ '■>  ^  ^^d» 

by  the  table,  that  ^^300  is  £^  ics, 

that  ^70  is     '     -     -     -        I  15 

and  that  £6  is      -     -     -  3 

Therefore,  his  real  eftate   is  ^9  8 

In  like  manner,  I  find  the")  -*, 

S   3  14   oa. 


tax  for  perfonal  eftate  to  be 
lis  3  polls,  at  5s.  3d.  each,  are 


IJ  9 


£^?,   i8  3 


Real. 


9    8 


Perfonal. 
£.    s.   d. 


3    14  6 


Polls. 
&    s.  d. 


o    15  9 


Total. 


13    8 


*"  A  Siderial  day  is  the  fpace  of  time  which  happens  between 
«he  departure  of  a  Star  from,  and  its  return  to  the  fame  me- 
ridian again. 

f  The  Solar  day  is  that  fpace  of  time  which  intervenes  be- 
tween the  Sun's  departing  from  any  qne  meridian  to  the  iame 
again, 
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46.  Sold  a  cargo  of  flax  feed  in  Ireland,  for  ;£*i  795 
los.  Irifh  mosey;  what  does  that  amount  to  in  MafTa- 
fhufetts  currency,  ;^8i  5s.  Irifli  being  e^ual  to  ;f  100 
MafTachufetts  ? 

Tnifli.      MaiT.         Irifh.         MafT. 
AsX^Sit  '  £^00  ::  £11951  '£2209  i6s.  iid.  Jnf. 
Or,  As  13  :  1795^  ::  16  :  £2209  i6s.  1 1  d.  as  before, 
k€Caufe>Ci3  Irifli  are  equal  tO;^i6  MaflTachufetts. 

47.  My  correfpondent  in  Maryland  purchafed  a  car- 
fo  of  flour  for  me,  for  £^$'J  that  currency  ;  how  much 
MaflTachufetts  money  mufl:  I  remit  him,  /*I25  Maryland 

,  being  equal  to  £100  MaflTachufetts  ? 

AsX:i25  :  /:iOG  ::X:437  '  £s^9  12s.  Jrif. 
£.  £.     s.    (  Becaufe  ^5  Maryland  are  equal 

Or,  As  5  :  437  .<■:  4  r  349   12  1  to  ^4  Maflachuletts. 

48.  A  bill  of  exchange  was  accepted  at  Nev/buryport 
for  the  payment  of  ;^345  ic,  for  the  like  value  deliver- 
ed in  New- York,  at  £^"^^1  New-York  currency  for 
jf  100  Maflachufetts  ditto  ;  how  much  money  was  paid 
in  New-York,  £1$  MaflTachufetts  being  equal  to  £iOQ 
q£  New- York  ? 

£.M^ff.  ^.N.Y.  ;^.Mafl:       ;^.N.Y. 
As  75     :     100    ::    345     10  :   460   13   4^»/. 

49.  When  the  exchange  from  Mafl^acbuietts  to  Geor- 
:giais;^83y  Georgia  per  /.'ico  Mafilachufeus,  how  much 
'  Mafl'achufetts  money  mufl:  be  paid  in  Bodon  to  balance 

^457  Georgia  currency  ? 

^i'.Geor.  ^.Mafl:  ^.Geor.  V^.Mafl'. 

As  83I    :    100    ::    457    :    548  8s.  ^nf. 

I  50.  A  merchant  delivered  at  Bofton  /* 32oMaflachu- 
I  f«tts  currency,  to  receive  ;^4oo  in  Philadelphia  ;  what 
j  was  the  MaflTachufetts  pound  valued  at  ? 

B.  P.  B.       P. 

As;f320  :  ^400  ::  ;^i   :  ^i   ss.  Jnfwer, 

£•       £'       £'   £' ^-    fBecaufc  £80  Maflachufetts  are 
Or,  As  ^o  :    loe  ;;  i  :   i  5    ^  equal  to  £100  PennfylvaniA. 

51.      If 
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51.  If  I  draw  a  bill  of  exchange  for  ^537  los.  6ci,- 
MafTachufetts,  to  be  paid  in  Ireland,  af,;^i23TT  Maffa- 
chufetts,  per  ;^roo  Irifh ;  for  how  much  Irifh  money 
mufl:  I  draw  the  bill  ? 


MafT.         Irifh.        MafT.  Irifh. 

As^I23tV  J^Tico  ::;f537   iof6  i  £^^6  14/9 


£'       £'  £.         £.  (Becaufe^i6Mafr. 

Or,  As  16  :  537   10/6  :;  13   :  436   i4/9i  (     ^^^==£^3  Irifh. 

52.  Suppofe  a  bill  is  drawn  in  IreJand,  and  payable 
In  Boflon,  for  ^673  12s.  6d.  Irilli  ;  how  mach  Maffa- 
chufetts  money  comes  it  to,  the  exchange  at  ;^8i^  Irifk 
per  ;f  100  Maffachufetts  ? 

£'        £'         £'  £' 

As  81^  :   100  ::  673    12/6  :   829   i/6#j- 

The  value  of  any  quantity  of  filver  in  any  of  the  cur- 
rencies of  the  United  States,  may  be  found  by  the  fol- 
lowing Proportion. 

As  the  number  of  grains  contained  in  £1  is  to  ;^i  ; 
fo  are  the  grains,  in  any  given  quantity,  to  its  value. 

53.  What  is  the  value  of  1  lb.  of  filver  in  MafTachu- 
fetts  currency  ;  the  pound  (or  20  fliillings)  contaiiiipg 
^3931:  grains  ? 

As   1393^  :   I   ;:  5760  :  4  ?/8. 


RULE   OF   THREE   DIRECT,   IN 
VULGAR  FRACTIONS. 

Rule.*  Having  made  the  neceffary  preparations,  as 
dire(5led  in  multiplication  and  diviiion  of  vulgar  fractions, 
(late  your  queflion  as  in  v/hole  numbers,  and  invert  the. 
firft  term  of  the  proportion  ;  then  multiply  the  tliree 
terms  continually  together,  and  the  produ<5t  v/ill  be  the 
aiafwer. 

I.     If 

*  This  Rule  and  the  next  depend  upon  the  fame  principle 
85  the  Rule  of  Three  in  whole  nur»bers. 
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1.  If  I  of  a  yard  coft  4  of  a  ;f .  what  will  tt  ^^  ^"  ^^^ 
Englifh  coft  ? 

i  yd.=|  of  4  of  4.=l2ii^=^  ell  Englifh. 

E.  Eng.  £.  E.  Eng.  a  ^^  *  v  W  «>  -£2<i21_? a« 

Asi  :  4  ::  tV  *      i  X  7  X  15 

(=175.  i\d.^ ^ri/, 

2.  If  f  yd.  coft  ;f|,  what  will  40^  yds.  come  to  ? 

^«/;^59.is.  3d. 

3.  If  70  bufhels  of  corn  coft  ;^i2f  ;  what  is  it  per 
bflfhel  !»  ^«/:  3s.  iH- 

4.  If  tV  of  a  fhip  coft  ;^5i  ;  what  are  yV  of  her 
worth  ?  ^«/  ;^io   18s.  6|d.  4 

5.  At;f  3-1  per  Cwt.  what  will  9|lb.  come  to  ? 

u4nf.  6s.  3d.  yV- 

6.  A  perfon  having  j-  of  a  veflel,  fells  |  of  his  (hare 
for  ;^«  19  ;  what  is  the  whole  veflel  worth  ? 

Jnf.  £s9^  2s.  6d. 

7.  A  merchant  fold  53  pieces  of  cloth,  each  coatain- 

'^^Z  ^  ^J  y^^-   ^^  9^*  "i^'  P^^  y^^^  »  \yhn  did  the  whole 
amount  to  ?  y^r//l  /'31  9s.  ic^d.  5-. 

8.  A  buys  of  B  ^560^  bank  ftock,  at  £^S^^  per 
cent,  what  comes  it  to  ? 

^'■/  A80  7s.  6^d. 

9.  A  merchant  makes  infurance  upoii  a  veffel  and 
cargo,  valued  at  ;^  3  750   i6«.   at  [5I  guineas  per   cent. 

..what  does  the  premium  amount  to  ? 

Jnf.  £SiS  i§s.  5id. 

10.  A  merchant  in  Holland  draws  a  bill  upon  his  c©r- 
refpondent  in  Bofton  for  3750  Ducats  at  8s.  4yd.  how 
much  Maflachufetts  currency  muft  he  receive  ? 

^nf  £15^5  I2s.  6d. 
II.  A  gentleman  from  Bofton  being  in  England,  where 
Ae  price  of  (liver  is  to  that  of  gold,  as  i  to  I5tV»  ^^- 
changed  i58;^lb.  of  fiivcr  for  gold  ;  on  his  return  to  Maf- 
lachuletts,  where  the  price  of  lilver  is  to  that  of  gold,  as 
I  to  154 »  '  ^  friend,  wanting  his  gold,  gave  him  the 
value  thereof  in  filyer  j  what  weight  offiiver  did  he  gain 
by  tlie  exchange  i 

As 
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Ib.Sil.  G.  IbSil  Ib.Goia.  G.  Sil.  G.  Ib.Sil. 
As  15^  :  i  ::  158^  :  2oi  As  i  ;  ij-fj  ::  ic^  :  162^4. 

(Jnf,  .4AVib. 

12.  A  merchant  bought  a  number  of  bales  of  velvet, 
each  comaining  129^4  yards,  at  the  rate  of  7  dollars  for 
5  yards,  and  fold  them  out  at  the  rate  of  eleven  dollars 
for  feven  yarda  ;  arad  gained  200  dollars  by  the  bargain  ; 
kow  many  bales  were  thei»e  ? 

Yds.  Dol.  Yds.  Dol.  fSold  5  yards  for  7^  Dollars.* 
As  7   :    II    ::  5   :   7t    4  13 ought  5  yds. for  7     Dollars. 

t  In  5  yards  gain'd  4  Dollar. 

D.  Yds.    D.       Yds.  Yds.      B.      Yds.   Bales. 

A?  ^  :  5  ::  2CO  :  1 166|.  As  1294-^  :  4  ::  ii66j:  9-^. 

^  Although  the  method  before  laid  down  be  univerfally 
applicable,  yet  there  are  other  methods  more  ready  and 
expeditious  in  fonie  particular  cafes. 

Ru  LEI.  If  the  firft:  and  third  terms  be  fradlions,  and 
the  fecond  a  whole  number,  reduce  the  firft  and  third  to 
one  common  denominator  ;  then,  rejedling  the  denomina- 
tors, make  the  numerator  of  the  firft,  the  firft  term,  and 
the  numerator  of  the  third,  the  third  term,  and  work  as 
in  whole  numbers. 

If  4  yard  coft  9s.  what  coft  tt  yard  at  that  rate  ? 
4=4|-5c  TT=4|.  Now,  As  15  :  9s.  ::  14  :  8s.  4^d.-^. 

Rule  2.  If,  of  the  firft  and  third  terms,  one  l)e  i, 
and  the  other  a  fraflion  ;  put  the  denominator  of  the 
fra<5lion  inftead  of  i,  and  the  numerator  in  the  place  of 
the  fradion,  and  work  as  in  whole  numbers,  as  before. 

If  1  acre  of  land  coft  £12  -y  what  will  \  of  an  acre 
coft,  at  that  rate  ? 

Den.    £.     Num.  £.  s. 
As  8  :    12  ::  5   :  7    \o  Anf, 

Rule  3.  If  the  fecond  term  be  a  fraction  likewift, 
(that  is,  if  all  the  terms  be  fractions  ;)  having  reduced 
the  firft  and  third  to  one  common  denominator,  multiply 
the  numerator  of  the  firft  term  by  the  denominator  of  the 
lecond,  fop  a  divifor ;« — and  the  numerator  of  the  third  by- 

the 
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the  numerator  of  the  fecond,  for  a  dividend  j  divide  the 
|aft  produ<ft  by  the  firfl,  and  the  quotient  will  be  the 
aufwer^ 

If  ^  yard  of  cloth  coft  £l  what  coft  4  J^^^  • 
'^sr-J,  which  reduces  it  to  a  common  denominator,  then, 

As  4  :   I  ::    7 
4  3 

16  l6)2l(l-rV==26s.  3d. /^«/I 

16 

5 

Problem   i.     To  Jind  the  value  of  Qold  in  Majfachu" 
fetts  currency. 

oz.    £,      oz.    £.     pwt.    s.     gr.     d. 
Theorem  i.  As  i  :  53-  ::  12  :  64  ::  i  :  5j  ::  i  :  2f 
(Cafe  i.)=2|  (Cafe  2.)=5§.  (Cafe  3.)=!  ;  therefore, 
I  z 

Rule  i.     If  the  given  quantity  be  in  grains  ;  m\x\tx^\^ 
them  by  2|,  and  the  produd  is  pence. 

I ,     What  is  the  value  of  1 8  grains  of  gold  ? 

i8x2|=48d.=4s. 

Rule  2.     If  the  given  quantity  conjijls  of  ounces  ^  penny  " 
fweights  and  grains.,  halve  the  grains,  and  then  proceed  ay 
in  multiplication  of  pounds,  fliillings  and  pence,  making 
/the  numerator  in  Cafe  2,  the  multiplier. 

I.    What  is  the  value  of  70Z.  8 pwt.  i6gr.  of  gold  I 
gr.  gr.         oz.  pwt.  gr. 

i6~2  =  8,  then  7*8 

5 


37      3 
2      9 


jC39    12     \o%  Anf, 

Rule  3.     Ifthegvven  quantity  conftfls  of  pounds  only  / 
inttkiply  by  64,  and  the  product  will  be  the  anfwer  ;  but 
O  if 
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if  it  confifts  of  pounds,  ounces,  &c.  it  will  be  nioft  con- 
jrenient  to  reduce  the  pounds  to  ounces,  and  proceed  by 
Rule  2. 

What  is  the -value  of  361b.  of  gold,  at  £6\  per  lb.  ? 

36x64=;^'2304y!?«/: 

Pros.  2.      To  a/certain  the  ixilue  of  any  given  quantity  of 
gold  in  Spanijh  milled  Dollars, 

Theorem  2.     i  pwc  of  gold=:5jS.   J  dolr.r:6s. 
And  5i  =  ^=|,  therefore, 
IT 

HuLE,     Reduce  tl)e  given  quantity  of  gold  to  penny- 
Vr'eigiits  ;  then,  as  the  denominator  is  to  the  given  quan- 
tity, fo  is  the  numerator  to  the  anfwer  in  dollars. 
Or, 

Divide  by  the  denominator,  aiid  multiply  the  quotient 
by  the  numerator. 

Or,  ^ 

Divide  by  the  denominator,  and  fubtra<n:  the  quotient 
from  the  dividend  ;  in  either  cafe  you  will  have  the  aa- 
fwer. 

I.  What  is  the  value  of  5oz.  6pwt.  of  gold,  in  Span- 
ilh  dollars  ? 

60Z.  6pwt. 
20 

pwt.  126  pwt. 

As  9  :   126  ::  8 

8  Or^  Or-, 

9)126  9)126 


9)1008  Subt.      14 

14X8=1 12  y^;/. 

jinf      112  dollars.  i\2  Anf 

Prob.  3.     To  afcerlain  the  toeight  of  gold  equivalent  to  any 
given  fum,  currency. 

Rule  i.  If  the  given  fum  be  in  pence,  reverfe  Rule  I, 
Theor.  1,  that  is  ;  as  the  numerator  8  is  to  the  given 
•iuni  in  pence  ;  fo  is  the  denominator  3  to  the  weight  re- 
»^uired  in  grains. 

What 
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What  weight  of  gold  is]equal  to  4s.  ? 
d.  12 

As  8  :  48  ::  3  — 

3  48d. 


S)i44 


yfnf.    18  grains. 

Rule  3.      If  i^^  given  fum  he  in pnunds^JloiUinos  and 
pence  ;   as  53-  is  equal  to  *-/  ;  therefore  divide  the  given 

T 

fum  by  S,  and  tiiat:  quotient  by  2  ;  add  the  two  quo- 
tients together,  doubk  the  lad  denomination,  and  you 
will  have  the  anfwer. 

What  quantity  of  gold  is  equivalent  to  ^45  13s.  4d.  ^ 

oz.  pwt.   gr. 
Mark  the  pounds,  {hillings')    8)45      13     4 
aod  pence,  as  oz.  pwt.  &  gr.  J 


2)5 

2 


14     27 

17    IJ 


Add. 


B     II     3  +  5 


oz.    8      II      6  Anf, 

Prob.  4.    To  find  the  nviight  of  gold  equivalent  to  any  giv- 
en numbiT  of  dollars. 

Rule.  Divide  the  dollars  by  the  numerator  8,  add 
the  quotient  to  the  dividend,  aad  the  fura  is  penny, 
weights. 

Required  the  weight  of  gold  equal  to  76  dollars  ? 

76-f-8=9iand  764-9^=85^  pwt.  Anf 

RULE  OF    THPvEE  DIRECT,   IN 
DECIMALS. 

Rule.  Having  reduced  your  fra(5tions  to  decimals, 
and  ftated  year  queftion  as  in  svhole  numbers,  multiply 
theiecond  and  third  together  j  divide  by  the  firfl,  and 
vhe  quotient  will  be  the  anfwer. 

I.     If 
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I.     If  Y  of  a  yard  coft  -^\  of  a  pound  5  \rhat  will  9I 
yards  come  to  ? 

|=,625, -i-V=,583  +  and  l=>666-f 

Yd.    ^.      Yd.  ;^: 

As  ,625  :  ,583  ::  9,666 
.583 


28998 

4833^^ 

,625)5,635278(9,or644.=;C9  cs.  3^d.y^«/. 

2.  If  I  oz.  of  filver  coft  6s.  ^d.  what  is  the  price  of 
a.  bowl,  which  weighs  lib.  702.  i3^r.  ? 

Jnf,  £,6  6s.    icd. 

3.  If  9I  yards  coft  £'^  7s.  6d.  what  will  \  yard  come 
to  ?  Jnf.  3s.  5td. 

4.  There  is  a  ciftern  which  has  three  cocks,  the  firft 
will  empty  it  In  -^  of  an  hour,  the  fecond  in  -f,  and  the 
third  in  \\  hour  ;  in  what  time  will  it  be  emptied,  if  all 
three  run  together  f 

Gift.         Gift.  h.  Gift. 
:  4        As  6  ;  I  ::  I  :  ,i666-j-=: 
•   Ij333+  [10  min.  Jnf. 

:  0,666  4- 


h.    Gift. 


As 


C,is  :   I 

i»75  :  I 
(.1,5  •  I 


h. 
I 
I 
I 


6  ciftern. 


5.    A  conduit  has  a  cock,  which,  running  into  a  cif- 
tern, will  fill  it  in  12  minutes  :  This  ciftern  has  3  cocks  ;  =  •: 
the  firft  will  empty  it  in  ij  hour,  the  fecond  in  37^  min-    v 
utes,  and  the  third  in  ^  an  hour  ;  in  what  time  will  the- 
ciftern  be  filled,  if  all  four  run  together  ? 

h.  Gift.  h.  Gift. 

,Z  :  I  ::  1:5  the  filling  cock.  *)  5  Gift,  filled  hi  an  hour. 


A: 


i,'i5  :  I  ::  I  ;  0,8"^  >4,4  do.  emptied  in  do,    ; 

Ms  :  1  :•  I  '  '.6  S emptying  do. 3  "^  ciftern  diflference,    ' 


44 


Thea 
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Gift.  h.     Gift.    h.  h.  m. 

Then,  as  ,6  :   i   ::   i   :   i,66-j-  =  i  40  ^«/: 

,  The  following  quejlions  are  in  the  Coin  6f  the  United  States, 

6.    If  19  yards  coft  25dol.  7d.  $c.  ;  what  will  43 5I 
yards  come  to  ? 

Yds.  dol.  d.  c.        Yds, 

As  19  :  25   ,7  5  ::  435»5 

25>75 


21775 

30485 
21775 
8710 
D.  d.  c.  m. 


.   19)11214,125(590,2   I    '^^-^  Anf. 

7.   If  345  yards  of  tape  coft  5  dol.  id.  7c.  5m.  ;  what 

will  one  yard  cell  ? 

Yds.     D.  d.  c.  m.     Yd. 

As  345   :  5,   I   7  5   ••   I 
I 

d.  c.  m. 

345 )5>  I   7  5('C  I  5 

3    4  5 


»    7  2  .5 
1725 

8.    If  I  give  1 2 dol.  8d.  zc.  5m.  for  675  tops  ;  how 
many  tops  will  19  mills  bay  ? 

D.    d.  c  m.      T.       d  c.  m. 
As  12,  8  2  5  :  675  ;:  ,0  i  9 

>oi9 


6075 
675 


12,825)12,825(1  top,  Anfwcr, 
12,825 
O2 


1^2        RULE  OF  THREE  INVERSE, 
RECIPROCAL  PROPORTION, 

OR, 

RULE   OF  THREE  INVERSE, 

Teaches,  by  having  three  numbers  given,  to  find  a 
fourth,  which  fhall  have  the  fame  proportion  to  the 
fecond,  as  the  firft  has  to  the  third. 

Therefore,  the  greater  the  third  term  is,  in  refpe(5t  to 
the  firft,  the  lefs  will  the  fourth  term  be  in  refpedt  to  the 
fecond  ;  or,  the  lefs  the  third  term  is  in  proportion  to 
the  rirft,  the  greater  the  fourth  muft  be  in  proportion  to 
the  fecond  ;  and  this  is  called  reciprocalt  inverted  ox  indi* 
reef  Proportion. 

The  principal  difficulty,  that  v/ill  embarrafs  the  learner, 
will  be,  to  dirtinguifh  when  the  proportion  is  direcfl,  and 
v/hen  indired. — This  is  done  by  an  attentive  confidera- 
tion  of  the  fenfe  and  tenor  of  the  queftion  propofed  :  For 
if  thereby  it  appears,  that  when  the  third  term  of  the 
itating  is  lefs  than  the  lirft,  the  anfwer  muft  be  lefs 
than  the  fecond  ;  or  when  the  third  is  greater  than  the 
lirft,  the  aufwer  muft  be  greater  than  the  fecond  ;  then 
the  proportion  is  direcft  :  But,  if  the  third  be  lefs  than 
the  firft,  and  yet  the  fenfe  of  the  queftion  requires  the 
fourth  to  be  greater  than  the  fecond  ;  or  if  the  third  be- 
ing greater  than  the  firft,  the  anfwer  muft  be  kfs  than 
the  fecond,  tlie  proportion  is  inverfe. 

Rule.  *State  and  reduce  the  terms  as  in  the  Rule 
©f  Three  Diredt  ;  then,  multiply  the  firft  and  fecond 

terms 

*  If  4  men  can  do  a  piece  of  work  in  I2  days  j  in  what 
limt  will  8  men  do  it  ? 

As  4  men  :  12  days  : :  8  men  :  — - — =6  days  the  anfwer. 

o 

And  here  the  produA  of  the  firfl  and  fecond  terms,  that  is 
4  times  12,  or  48,  is  evidently  the  time  in  which  one  man 
would  perform  the  work  ;  therefore,  8  men  will  do  it  in  one 
eighth  part  of  th<?  time,  or  6  days. 
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terms  together,  aad  divide  the  produ(5l  by  the  third  ; 
the  quotient  will  be  the  anfwer,  in  the  fame  denomina- 
tion as  the  middle  term  was  reduced  into. 

If  there  be  fradllons  in  your  queftion,  they  muft  be 
ftated  as  before  direded  ;  and  if  they  be  vulgar,  invert 
the  third  term  :  Then  multiply  the  three  terms  contia- 
nally  together,  and  the  product  will  be  the  anfwer. 

r 

Examples. 

I.  How  much  fhalloon,  that  is  -^  yard  wide,  will  line 
^-|  yards  of  cloth,  which  is  i^  yard  wide  ? 

Yd.     yds.     qr.  qrs.     qrs.     qrs. 

As  It  :  6^  ::  3  As  5   :    ^^  ::  3 

4  4  5 

5  27  3)135 

4)45 

11^  yds.  /inf. 
The  fame  by   Vulgar  Fractions, 

Firft.     it=4>  6|=  V>  and  3qrs.=^  then 
yds.    yds.    yd. 

As  i  :   V   ::  \  And  |  X  V  Xt=l^I^=  VV= 

4X4X3 

V  =  Tit  yds.  Jnf. 

The  fame  by  Decimal  FraHions. 
1^=1,25,  6:1=6,75,  and  3qrs.=>75»  then 

yd.        yds.  yd. 

As    1,25   :   6,75  f:   ,75 

1,25  2.     What  length  of  board 

•  7^  inches  v/ide,  will  make  a 

3375  fquare  foot  ? 

1350  In.  br.  In.  len.  In.  br.  In.  \en, 

675  As   12   :    12   :;    yi   :   19}  Jnf 


•75)^;4375(^^>25  ydu  Jnf 

3.     How 
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3.  How  many  yards  of  carpet,  2|  feet  wide,  will 
cover  a  floor,  which  is  18  feet  long,  and  16  feet  wide  x 

ft.       ft.       ft.     ft.      yds. 
As  16  :   18   ::   2|  X  3  :   s^^^  ^"f- 
Note,  I  multiply  2^  by  3,  becaufe  3  feet=i  yd. 

4.  Suppofe  I  lend  a  friend  ^350  for  5  months,  he 
promifing  the  like  kindnefs  ;  but,  when  requefted,  can  . 
fpare  but;^i25  ;  how  long  may  1  keep  it  to  balance^ 
the  favour  ? 

£.    Mo.      £,     Mo. 
As  350  :   5   ::    125   :    1^  Jnf, 

5.  Suppofe  450  men  are  In  a  garrifon,  and  their  pro- 
vifions  are  calculated  to  laft  but  5  months  ;  how  many 
maft  leave  the  garrifon,  that  the  fame  provifions  may  be 
fuflicient  for  thofe  who  remain,  9  months  ? 

Mo.    Men.  Mo.    Men.    Men. 
As  5  :  450;:  9  :  250,  &  450 — 250=200  Men, ^/t/*. 

6.  If  a  man  performs  a  journey  in  1 5  days,  when  the 
day  is  1 2  hours  long  ;  in  how  many  will  he  do  it,  when 
the  day  is  but  10  hours  ^ 

h.       d.         h.        d. 
As    12   :    15   ::    10  :    \^  Anfiver. 

7.  If  a  piece  of  land,  40  rods  in  length,  and  4  in 
breadth,  make  an  acre  ;  how  wide  muft  it  be,  when  it  is 
but  19  rods  lono,  to  make  an  acre  ? 

Leng.   Br.      Leng    Br.  ft.  in. 
As  40  :  4  ::    19    :    8    6  11^^  Jnf. 

8.  If,  when  wheat  is  6s  per  bufhel,  the  two-penny 
loaf  weighs  9,6oz.  what  ought,  it  to  weigh,  when  wheat 
is  7s.  6d.  per  bufliel  ? 

s.      oz.        s.  d.   rz.  pwt.   gr. 
As  6  :   9}6  ::   7   6  :  7     13     14,4  Anfiver. 

9.  If  a  piece  of  board  be  30  inches  in  length  ;  what 
bread; h  will  m?ke  i\  fquare foot  ? 

fq.  f.     in.       in.        in. 
As   i;5   :    I    ;:  30  :   7,2  Anfwert. 

10.      If 
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10.  If  9  men  can  build  a  houfe  in  5  months,  by 
I  <vorking  14  hours  per  day  ;  in  what  time  wiH  the  fame 

number  of  men  do  it,  when  they  work  only   i  o  hours 
,^  per  day  ? 

h.     mo.      h.      mo. 
Asi4:5::io:7  Anpwer, 

11.  A  wall  which  was  to  be  built  24  feet  high,  was 
raifed  8  feet  by  6  men,  in  1 2  days  ;  how  many  men  muft 
be  employed  to  finifh  the  wall  in  4  days  ? 

ft.  men.     ft.  men. 

As  8  :  6  ::   24 — 8  :   1 2  to  finifh  it  in  12  days.    And 

days.  men.  days.  men. 
As   12   ;   12   :;  4  :  36  to  finifh  it  in  4  days. 

12.  There  is  a  ciflern  having  a  pipe,  which  will 
empty  it  in  6  hours  ;  how  many  pipes,  of  the  fame  ca- 
pacity, will  empty  it  in  20  minutes  ? 

ho.    pi.     min.     pi. 
As  6  :   1   ;:  20  :   i^  Anfii>er. 

13.  What  number  of  men*mufl  be  employed,  to 
finifbin  9  days,  what  15  men  would  be  30  days  about  ? 

da.    men.     da.    men. 
As  30  ;    15   ;:   9   :  50  Anjwer, 

14.  If  a  field  will  feed  6  cows  91  days  ;  how  long 
will  it  feed  2 1  cows  ? 

cows.     d.       cows.     d. 
As    6  :    91    :  :    21    :   26  Anjioer, 

15.  How  much  in  length,  that  is  84  inches  broad, 
will  make  a  foot  fquare  \ 

in.       in.       in.       in. 
As  '4*   :  4-,  ::  84  :   16^^  Anfnver, 

16.     How  much  in   length,    that  is    13^  poles  ia 
breadth,  will  make  a  fquare  acre  ? 

po.     po.      po.       po. 
As   ^4°  :  i  u  13?  :  \i4^-x  Anfwtr.       . 

17.     A 


'^ 


l66        rule  of  three  INVERSE. 

17.  A  regiment  of  foldiers,  confifling  of  745  men> 
is  to  be  clothed,  each  fuit  to  contain  ^\  yards  of  cloth, 
which  is  1y  yard  wide,  and  lined  with  ihalloon  -g-  yard 
wide  ;  how  many  yards  of  fhalloon  will  line  them  ? 


As  745  X  3i  :   i|  ::  -J  :  4097^  yds.  Anf. 
18.      If  a  fuit  of  clothes  can   be  made  of  4I  yards  of 
cloth,  i\  yard  wide  ;  how  many  yards  of  coating,  -g-  of  a 
yard  wide,  will  it  require  for  the  fame  perfon  ? 

yd.  yds.  yd.  yds.  qr.  n. 
As   i-|-  :  4f  ::  -g-  :  6    i    34  Anf<wer, 

ABBREVIATIONS. 

10  knoiv  ivhether  afraB'ton,  'iohen  ahbreviatedy  he  equivs- 
lent  in  all  refpeBs  to  ths  original  given  f ration. 

Rule.  As  the  numerator  of  the  fracfllon,  in  its 
lov/eft  terms,  is  to  its  denominator  ;  fo  will  the  nume- 
rator of  tlie  original  fraction  be  to  its  own  denomi*. 
nator. 

Or,  as  one  numerator  is  to  the  other ;  fo  wjU  one  de- 
nominator be  to  the  other,  &c. 

A  owes  B  ^75  13s.  6d.  now  ;f  100  of  A's  money 
is  equal  to  ;^i4o  of  B's  ;  what  mult  A  pay  to  fatisfy 
the  fiid  debt  ? 

£,     s.     d. 
4|§=:4  therefore;    75      13     6 

S 


40* 


7)378       7     6 

%        ^  ^54       1     of  Anf, 

Now,  fo  prove  whether  4  be  equal  to  \~ 

Num.  Den.  Num.   Den.  Num.  Num.  Den.  Den. 

As  5  :  7  ;:  100  :  140 — Or,  as  5  :  100  ::  7  ;  140. 

COMPOUND 
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COMPOUND  PROPORTION, 

OR, 

DOUBLE   RULE   OF    THREE, 

Teaches  to  refolve  fuch  queftions  as  require  two,  or 
more  ftatings,  by  fimple  proportion  ;  and  that,  whether 
dirccH:,  or  inverfe  : — It  is  compofed  (commonly)  of  5 
numbers  to  find  a  fixthj  which,  if  the  proportion  be  di- 
redl,  muft  bear  fuch  proportion  to  the  4th  and  5th,  as 
the  3d  bears  to  the  ift  and  2d  :  But  if  inverfe,  the  6th 
mimber  muft  bear  fuch  proportion  to  the  4th  and  5th, 
as  the  I  ft  bears  to  the  2d  and  3d. 

Always  place  the  three  conditional  terms  in  this  order  : 
That  number,  which  is  the  principal  caufe  of  gain,  lofs 
or  adion,  poiTefies  the  firft  place  ;  that  which  denotes 
the  fpiicc  of  time  or  diftance  of  place,  the  fecond  ;  and 
.that,  which  is  the  gain,  lofs  or  adion,  the  third  ;  this 
•being  done,  place  the  other  two  terms,  which  move  the 
queftion,  under  thofe  of  the  famenam^,  and  if  the  blank 
place,  or  term  fought,  fall  under  the  ihird  place,  then 
the  queltion  is  in  diredt  proportion  ;  therefore, 

Rule  t.     Multiply  the  three  laft  terms  together,  for 

a  dividend,  and  the  two  firft  for  a  divifor  :- But  if  the 

bUnk  fall  under  the  firft  or  fecond  place  ;  then,  the  pro- 
portion is  inverfe  ;  therefore, 

Rule  §..     Multiply   the  firft,  fecond  and  laft  terms 
"together  for  a  dividend,  and  the  other  two  fcr  a  divifor, 
and  the  quotient  will  be  the  anfv/er. 

1.      If  ;^  I  CO  gain  ^  6  in  a  year  ;  v/hat  will  ^400 
gain  in  9  months  I 
;(;.?,    Mo.  £.Int, 

.ICO;    iz  ;;  6  Terms  in  the  fuppofitioo,  Of  cnnditional  terms. 
400  ;      9  Terms  which  move  the  qiKuiL-P. 

Here,  the  blank  falling  under  the  third  place,  the 
queftion  is  in  direct  proportion,  and  the  anfwer  muft  be 
roun^  ^y  the  firft  rule  ;  therefore, 

400 
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4C0  X  9  X  6=2 1 6oo  For  the  dividend,  and 
I  CO  X  12     =    I200  For  the  divifor. 
See  the  work  at  large. 

^.Pr.    Mo.   £.lnu 
loo  :    12  ;:    6 
400  ;     9 

9  i2,oo)2i6,oo(i8;C*  ^n/iver» 

— —  12 


i®o     3600  -^ 

12  6  96 

96 


12,00)2l6,00( 

2.  If  jCioo  will  gain  £6  in  a  year ;  in  what  time 
will  ;C4-oo  gain  £1^  i 

100  :   12  ::     6     Terms  in  the  fuppofition. 

400  :         : :   1 8     Terms  which  move  the  queftion. 

Here,  the  blank  falling  under  the  2d  place,  the  queft- 
ion is  in  reciprocal  or  inverfe  Proportion,  and  the  anfwef 
rnufl:  be  fought  by  the  fecond  Ryile  :  Therefore, 

ICO  X  12  X  18=21600  For  the  dividend. 
400  X  6  =   2400  For  the  dififor. 

£.  Pr.      mo.  £.  Int. 
1 00  :    1 2    : :     6 

400  :  ::  18  .  ^ 

61^ 


2400  216 

100 


24)00)2 1 6100(9  months,  Anf<we$', 
216 

i 

3.     If  ;^40o   gain  £1'^  in  9  months  ;  what  is  thtfj 
rate  per  cent,  per  annum  ? 

Fr. 
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Ft. 

mo. 

Int. 

400 

•  9 

;  18 

100 

:  12 
iS 

96 

12 

400 

216 

9 

100 

36)00)  2i^\oo{£6  Anfwcr, 
216  • 

4.     What  principal,  at  6  per  cent,  per  ann.  \vill  g*if5 
^18  io  9  months  ? 

Pr.   mo.   Int. 
100  :  12  ::  6 
9  ::  iS 
12 


9  216 
6  100 


-;f- 


54  )  2 1 600 ( 400  Anjwer. 
216 


00 

5.  If  8  men  fpend  £12  in  13  weeks  ;  wjiat  will  24 
men  fpend  in  52  weeks  ? 

M.    W.      £, 
8  :   13  :i  32 
H  «  52  ;f  384  ^./wfr. 

6.  If  the  freight  of  9  hhds.  of  fugar,  each  weighing 
12  Cwt.  20  leagues,  cofl:^i6  ;  what  muit  be  paid  for 
the  freight  of  50  tierces  ditto>  each  weighing  2\  Cwt. 
1 00  leagues  ? 

hhds.  leag.      £» 
9  :     20  ::  16 
50  :   100  ^92  II   \o\  Anf, 

P  7.     Ther^ 
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7.  There  was  a  certain  edifice  completed  in  a  xrear 
by  20  workmen  ;  but  the  fame   beings  demolifhed,  it  is 

fBeceffary  that  juft  fuch  another  {hould  be  bailt  in  5 
months ;  I  demand  the  number  of  men  to  be  employed 
about  it? 

ivCen.  mo.     Ed. 
zo  :   12  ::   i 

5   : ;   I  48  men,  j^nf, 

8.  If  6  men  build  a  wall  20  feet  long,  6  feet  high 
,and  4  feet  thick,  in  16  days;  in  what  time  will  24 
jnen  build  one  200  feet  long,  8  feet  high,  and  6  feet 
;thick .? 

Men."  da.       ft^^ 

6  .:    16  ::     20x6  X4 
24  :  .:;  200x8x6  80  days,  ^«/I 


COMPARISON    OF   WEIGHTS   AND 
MEASURES. 

Examples. 

1.  If  78  pence  Maffachufetts  be  worth  i  French 
crown  ;  how  many  Maffachufetts  pence  are  worth  320 
French  crowns  ? 

Fr.Cr.  d.      Fr.Cr. 
As   I    :    78  ::  320  ^   2^g6od.  j^nf, 

2.  If  24  yards  at  Bofton  make  16  ells  at  Paris,  how 
many  ells  at  Paris  will  make  j  28  yards  at  Bollon  ? 

Boft.  Par.  Boft.  Par, 

As  24yds.  :   i6ells.  ::    128yds.  :  B ^jtWs,  y^nj* 

3.  If  6olb.  at  Bofton  make  561b.  at  Amfterdam  ; 
how  many  lb.  ai  B.oilon  will  be  equal  to  350  at  Am- 
ilerdam  ? 

Amf.  Boft.     Amf.     Boft. 
lb.      lb.         lb.         lb. 
As  ^6  I  60  ::  350  :  375  //nf, 

CONJOINED 
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CONJOINED   PROPORTION 

Is  when  the  coin?,  wights  or  meafares  of  feveral 
countries  are  compared  in  the  fame  queftion  j  or,  in 
other  words,  it  is  joioing.  many  proportions  together, 
and  by  the  relation,  which  feveral  antecedents  have-  to 
their  confeqaents,  the  proportion  between  the  fiifl  ante- 
cedent and  the  lail  confequent  is  difcovcred,  as  well  as 
the  proportion  between  the  others  in  their  feveral  refpects. 

This  Rule  may  generally  be  fo  abridged  by  cancelling 
equal  quantities  on  both  fides,  and  abbreviating  commen- 
furables,  that  the  whole  operation  may  be  performed 
u'ith  very  little  trouble^ — and  it  may  be  proved  by  as- 
many  ftatings  in  the  Single  Rule  of  Three  as  the  nature- 
of  the  quelHon  may  require. 

CASE       L 

Whea  it  is  required  to  find  how  many  of  the  firft  fort 
of  coin,  weight,  or  meafure,  mentioned  in  the  queftion^ 
are  equal  to  a  given  quantity  of  the  laft. 

Rule.  Place  the  numbers  alternatelj'',  that  is,  the 
antecedents  at  the  left  hand,  and  the  confequents  at  the 
right,  and  let  the  laft  number  ftand  on  the  left  hand  ; 
then  multiply  the  left  hand  column  continually  for  a  div- 
idend,, and  the  right  hand  for  a  divifor>  and  the  quotient 
will  be  the  anfwer. 

Examples. 

I.  Suppofe  100  yards  of  America  =  100  yards  of 
England,  and  100  yards  of  England=50  canes  of 
Thouloufe,  and  100  dknes  of  Thouloufe=  160  ells  of 
Geneva,  and  100  ells  of  Geneva;=200  ells  of  Ham- 
burgli  ;  how  many  yards  of  America  are  equal  to  379 
ells  of  Hamburgh  I 

Antecedents* 
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Antecedents.        Confequents.  Abridged. 

loo  of  A^mericamco  of  England.  Ant.  Con. 

ioo  of  Englandr=50  of  Thouloufe.  5     8 

1  CO  of  Thouloufe=  1 60  of  Geneva.  379 
100  of  Geneva=200  of  Hamburgh. 
379  of  Han:iburgh  ?                 Therefore, 

^jy — ^=256Yyds.  of  Americai=379ells  of  Hamburgh. 

ILLUSTRATION. 

The  two  I  go's  on  both  fides  cancej  each  other  :  Let 
the  la.ft  cyphers  of  the  three  next  antecedents  and  confe- 
vjuents  be  cancelled,  which  Is  dividing  by  10  ;  then  di- 
vide the  fecond  antecedent  and  confequent  by  5,  and  the 
quotients  will  be  2  on  the  fide  of  the  antecedents,  and  i 
on  the  iide  of  the  confequents  ;  then  2  will  meafure  the 
third  antecedent  and  confequent,  and  the  quotients  will 
be  5  and  8. — 10  will  meafure  the  4th  antecedent  and 
confequent,  and  the  quotients  will  be  i  and  2  :  Now, 
there  being  2  left  on  each  fide,  they  cancel  each  other, 
and  as  there  is  no  farther  room  for  abridging,  by  reafon 
of  the  odd  number  379,  the  operation  is  finiflied,  and  the 
anfwer  found,  as  above. 

2.  If  2olb.  at  Bofton  make  231b.  at  Antwerp,  and 
155  at  Antwerp  make  180  at  Leghorn  ;  how  many  at 
Bofton  are  equal  to  144  at  Leghorn  ? 

Antecedents.     Confequents. 

lb.  lb. 

aoofBofton     =  23  of  Antwerp.  20xi55Xi44'=44640oDiv. 
T55  of  Antwerp=i8o  of  Leghorn.  23x180=4140  Divifor. 
J44  of  Leghorn.  4i4Jo)4464olo(io74a  ^^^ 

Or,  abridged,  -^^-^^loj-^j, 

2.  If  I2lb.  at  Bodon  make  10  at  Amfterdam,  loolb. 
at  Amfterdam,  120  at  Paris  ;  how  many  lb.  at  Bofton 
are  equal  to  8olb.  at  Paris  ?  -^«/^  8olb. 

4.  If  140  braces  at  Venice  be  equal  to  150  braces 
at  Leghorn,  and  7  braces  at  Leghorn  be  equal  to  4 

American 
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American  yards  ;  how  many  Venetian  braces  are  equal 
to  32  American  yards  ?  ^nf.  iz-t-* 

5.  If  4oib  at  Newburyport  make  36  at  Amfterdam^ 
and  9olb.  at  Amiicrdam  make  116  at  Dantzick  ;  how 
many  lb.  at  Newburyport  are  equal  to  26olb.  at  Dant- 
zick \  Anf.  224^^. 

C     A     S     E       II. 

When  it  Is  required  to  find  how  many  of  the  laft  fort 
of  coin,  weight  or  meafure,  meniioned  in  the  quellion, 
are  equal  to  a  given  quantity  of  the  firft. 

Rule.  Place  the  numbers  alternately,  beginning  at- 
the  left  hand,  and  let  the  laft  number  ftand  on  the  right 
hand  ;  then  multiply  the  iSrll  row  for  a  divifor,  and  the 
fecond  for  a  dividend. 

Examples. 

1.  If  i^Ih,  at  Bofton  make  lolb.  at  Amfterdam,  and 
icolb.  at  Amfterdam  make  120  at  Paris  ;  how  many  at. 
Paris  are  equal  to  '^o  at  Bofton  ? 

Left.  Right. 
Bofton        12      10    I  ox  i>ioX  80=96000 

Amfterdam  100   120  r=^%o  Anf* 

80   12  X  100  =   1200 

2.  If  4olb.  at  Newburyport  make  36  at  Amfterdam,. 
and  9plb.  at  Amfterdam  make  116  at  Dantzick  ;  how. 
many  lb.  at  Dantzick  are  eq^ual  to  244  at  Newburyport  ? 

Anf.  ^<il^-. 

ARBITRATION  OF  EXCHANGES.. 

By  this  term  is  underftood  how  to  choofe,  or  deter- 
mine the  beft  way  of  remitting  money  from  abroad  with 
advantage  ;,  which  is  performed  by  conjoined  propor- 
tion :  Thus, 

Suppofe  a  merchant  has  effedls  at  Amfterdam  to  the 
amount  of  3530  dollars,  which  he  can  remit  by  way  of 
Lifboft  at  840  rees  per  dollar,  and  theilce  to  JBofton,  at 
P  2  8s. 
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8s.  id.  per  mlllree  (or  icoo  rees  :) — Or,  by  way  of 
Nantz,  at  jf  livres  per  dollar,  and  thence  to  IBofton  at 
6s-  8d.  per  crown  :  Ii  Is  required' to  arbitrate  thefe  ex- 
changes, that  is,  to  choofe  that  which  is  mofl  advan- 
tageous I 

1  Dollar  at  Amfterdam=840  rees  at  Lifbon. 
looo  rees  at  Lifbon    ==  97d.  at  Bofton. 

3530  Dollars  at  Amfterdam. 

^40X97X3530^^^      3  8s.  8Ad.  By  way  of  Lifbon. 

1000X1  ^         y  O  J  ] 

I  Dollar  at  i\rafl:.=5f  livres  at  Nantz. 
6  Livres  at  Nantz=8o  pence  at  Bofton. 

3530  dollars  at  Amflerdam. 

5tX  80X3530        r-  -D  rxT 

— ^ "   =£\o^Q)  By  way  of  Nantz. 

Here  it  may  be  obferved,  that  the  difference  is  ^^  139 
8s.  8~d.  in  favour  of  remitting  by  way  of  Lifbon  rather 
than  by  Nantz,  which  depends  on  the  courfe  of  exchange, 
at  that  time  ;  but  the  courfe  may  vary  fo,  that  in  a  fliort 
time,  by  way  of  Nantz  may  be  better  ;  hence  appears  the 
cecelTity  and  advantage  of  an  extenfive  correfpondence,  to 
acquire  a  thorough  knowledge  in  the  courfes  of  exchange, 
to  make  this  kind  of  remittance. 


FELLOWSHIP. 

The  Rules  of  Fellowfliip  are  thofe  by  which  the  ac- 
counts of  feveral  merchants,  or  other  perfons,  trading  in 
.yartnerfhip,  are  fo  adjufted,  that  each  may  have  hi^  fhare 
of  the  gain,  or  fuftain  his  fhare  of  the  lofs,  in  proportion 
to  his  fhare  of  the  joint  flock,  together  with  the  time  of 
its  eontinuance  in  trade. 


SINGLE  FELLOWSHIP 

Is,  when  the  Hocks  are  employed  fpr  any  certain  equ4 
lime. 
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Rule*  As  the  whole  (lock  is  to  the  whole  gain  or 
lofs ;  fo  is  each  man's  particular  flock,  to  his  particular 
fhare  of  the  gain  or  lofs. 

Proof.  Add  all  the  particular  fhares  of  the  gain  or 
lofs  together,  and,  if  it  be  right,  the  fum  will  be  equal  to 
the  whole  gain  or  lofs. 

Examples. 

I.  Divide  the  number  360  Into  4  fuch  parts,  which 
&all  he  to  each  other  as  3,  4,  5,  &  6. 


As  3+44.5  +  6  :  360 


(.6  :   1 20 J 


360   Proof. 

2.  A,  B,  C  and  D  companied  ; — A  put  in  ;^  145  ; 
B  219;  C  378,  and  D  417,  with  which  they  gained 
£5^9  3  what  was  the  {hare  of  each  ? 

£.    s.  d.         fhace. 

Whole  Stock.  Gair,\  2  1  9  :  107  10    3|  tVVV  ^^'s 

Asi4J+2i9+378+4'i7:569:-.|378:  185  11  6    x^-VV  C's 

[417:  204  14  StT^rVD's 

^569 Proof, 

3.  A,  B,  C  and  D  are  concerned  in  a  joint  flock,  of 
jf  168  2s.  6d.  ;  of  which  A's  part  is  ^^25  ics.  B*S;^37 
1 5s,  C's  ;^49,  and  D's  £^^  17s.  6d. :  Upon  the  adjuil- 
«nent  of  their  accounts,  they  have  lofl  ;f  73  13s.  4d.  : 
What  is  the  lofs  of  each  ? 

Jnf  A*s  lofs;^ii  3s.  s\<^^  B's  £16  ICS.  9id.  C's 
jfai   OS.  4|d.  and  D's  ;^24  9s.  7^d. 

4-    A 

*  r-iw  their  gain  or  lofs,  in  this  rule,  is  in  proportion  to 
thtir  (lack,  is  evident :  For,  as  the  times,  in  which  the  ftocks 
arc  in  trade,  are  equal,  if  I  put  in  \  the  whole  flock,  I  ought  to 
have  "I'Of  the  gain, 
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4.  A  and  B  companied  :  A  put  in  ;^45,  and  took  f 
of  the  gain  :  What  did  B  pat  in  ? 

5 — 3  =  2.  Then,  as  3  :  45  ::  2  :  39  Anf. 

5.  Aj  B  and  C  freighted  a  fhip,  with  68900  feet  of 
boards  :  A  pwt  in  16520  feet  ;  B  28750  ;  and  G  the 
reft  :  But,  in  a  ftorm,  the  Captain  threw  overboard  26450 
feet :   How  much  mud  each  fuitain  of  the  lofs  \ 

Anf.  A  6341I  feet,  B  1 1036^,  and  C  9071^  feet. 

6.  A  gentleman  died,  leaving  three  fons  and  a  daugh- 
ter ;  to  whom  he  bequeathed  his  eftate  in  the  following 
manner  :  To  the  eldeft  fon,  he  gave  312  moidores  ;  to 
the  fecond,  3  1 2  guineas  ;  to  the  third,  3  i  2  piftoles  ;  and 
to  the  daughter,  312  dollars  ;  but  when  his  debts  were 
paid,  there  were  but  3 1  2  half  joes  left :  What  muft  each 
have  in  proportion  to  the  legacies  which  had  been  be- 
queathed them  ? 

JnJ>  ift  fon  ^293  cs.  2d.  —  2d  fon  ^227  17s.  lo^d. 
3d  fon ^^179  IS.  2|d. — and  the  daughter ^^48  i6s.  B^d. 

7.  A  flilp  v;orth  /*78o,  bemg  loft  at  fea,  of  which  3 
belor»ged  to  A,  \  to  B,  and  the  reft  to  C  ;  what  lofs 
will  each  fuftain,  flippofmg  ;j^45o  to  have  been  infured 
upon  her  ? 

780—4^0=330;  tiien  ^)330  1)330  ^)330 

;C55=A's;^i65=B's^iio 
=  C's  ftiare. 

8.  A  and  B  venturing  equal  fums  of  money,  cleared 
by  joint  trade  ^i  40  :  By  agreement,  as  A  executed  the 
bufinefs,  he  was  to  have  <S  per  cent,  and  B  was  to  have  5 
per  cent.  ;  what  was  A  allowed  for  his  trouble  ? 

JL'  is'   JL'    JL'   JL'  JL-  JL    Is'   L'  /y' 

As  8-f5  :  140  :;  8  :  86tt  &  As  8-f-5  :  140  ::  5  :  53-11 

Anf.£s^   6s.  lid.-rV 

9.  A  bankrupt  is  indebted  to  \  /,'i  20,  to  B  2^0,  to 
C  340,  and  to  D  450,  and  his  whole  eftate  a,mounts  on- 
^y  ^°  £5^^  J  ^ow  rauft  it  be  divided  anicn^  the  ci  ed- 
itors ?  ♦ 
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Mf.k£s^  18s.  iitd.  B.;^ii2  19s.  7id.  C;fi67 
ds.  4d.  D  j^'221   IS.  o^d. 

10.  A,  B  and  C  put  their  money  into  a  joint  (lock  t 
A  put  in  £i^o^  B  and  C  together,  170  ;  they  gained 
;f  126,  of  which  B  took  42  ;  what  did  A  and  Cgain, 
and  B  and  C  put  in  re{pe<5tively  ? 

As  2 10  the  whole  flock  :  126  the  whole  gain  ::  40 
A's  (lock  :   24  A's  gain. 

As  jf  24  A's  gain  :  40  A's  ftock  ::  42  B's  gain  :  70 
B*s  frock.  Then  ^^170 — £'lo^£\oo  C's  (tock  ;  and 
the  whole  gain  ^^126 — £^6  A*s  and  B's  gain  =  /'6o 
C's  gain. 

11.  A,  B  and  C  companied  ;  A  put  in  ;^40 ;  B 
£60^  and  C  a  lam  unknowr.  :  They  gained  £']2  ;  of 
which  C  took  32  for  his  fliare  :  What  did  A  and  B  gain, 
and  C  put  in  ? 

The  whole  gain  ^^72 — C's  gain/.*q2=40  A's  and 
B's  gain  :  Then,  As  ;,f  100  A's  and  B's  (lock  :  £j^o 
their  gain  ::  £^0  A's  itojk  :  ;^i6,  his  gain.  Again, 
As  ;^i6  A's  gain  :  £^0^  his  ftock  ::  ^^32  C's  gain  : 
;^8o  his  ftock. 

12.  A,  B  and  C  put  in  ;^ 720,  and  gained  £f^c,  of 
which,  fo  often  as  A  took  up  £^,  B  took  up  5,  and  C  7  ; 
what  did  each  put  in  and  gain  ? 

Money  taken  up. 
As  3  +  5  +  74.    :  540 


£• 


[ 


3 

•    108   A's  gain. 

5 

180  B's  dftto. 

7 

252   C's  ditto. 

3  • 

5  ' 

7  ■ 

144  A's  frock. 
240  B's  ditto. 
336  C's  ditto. 

Or,  you  may  find  a  common  multiplier  to  multiply  the 
proportions  by,  or  multiplicand  to  be  multiplied  by  the 
given  proportions,  thus,  15)720(48  multiplicand,  to 
find  the  ftocks — and  15)540(36  multiplicand,  to  find 
the  gains. 

£•    '  £' 

48  X  3rrcJ44  A's  flock.!        ("36  X  3=108  A's  gain. 
48  X  5--=-24o  B's  ditto.  }  "c  ^  36X  5=180  B's  do. 
48  X  7-    .36  CV  ditto.  J   ""  (.36X  7=252  5's  do. 

(as  before. 
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13.  A,  B,  C  and  D  companled,  and  gained  a  fum  of 
money  ;  of  which,  A,  B  and  C  took  ^^  120,  B,  C  and 
D,;^i8o,  C,  D  and  A,;^i6o,  and  D;  A  and  By  £1^0; 
what  difHndt  gain  had  each  ? 

The  fum  of  thefe  .4  numbers  is  £600,  and  as  each 
man's  money  is  named  3  times,  therefore  j,  viz  jC^co 
is  the  who  e  gain — Therefore  £ioo-^  120  A's,  B's  and 
C*s  gain=8::)  D's  gain  : — And  200 — 180  B's,-C's  and 
D's  giiinr=20  A's  gai-n.  200 — 160  C's,  D's  and  A's 
gain=4o  B's  gain.  And  ;^  2co — 140  D's,  A's  and 
B's  gain=6o  C's  gain. 

14.  Two  merchants  companled  :  A  put  in  ^^40,  and, 
B  288  ducats  :  They  gained  ;£*  13 5,  of  which  A  took 
£60  ;  what  was  the  value  of  a  ducat  ? 

As  60,  A's  gain  :  40,  his  ftock  ::  135,  the  whole 
gain — 60  A's  gain  :  ^c  B's  gain. 

Due.     £.     Due.  s.  d. 
And,  As  288   :   50  ::    1    :   3   5I  AnJ. 

15.  Four  men  fpent  at  a  reckoning,  20  Hiillings  ;  of 
which  they  agreed  that  A  (hould  pay  \<,  B,  i-,  C,  ;^,  aod 
D,  \  ;  what  muft  eaeh  pay  in  that  proportion  1 

s.    d.     s.  d 


Shares  to 


0  hepaid   s.        \^  ?        '  \ 

^  ^^ <'  ]  5    ;  3  oil  r    -^ 

[.26:1   6A  J     . 

DOUBLE    FELLOWSHIP/ 

Or,  Felloiv/hip  tuith  Time,  is  occafioned  by  the  Aiares 
of  partners  bemg  continued  unequal  times. 

Rule.  Multiply  each  man's  flock,  or  fhare,  by  the 
time  it  was  continued  in  trade  :   Then, 

As  the  whole  fum  of  the  produds,  is  to  Oe  whole 
gain  or  lofs  : 

y  So 

*  \Vhaj«he  times  are  equal,  the  fliarcs  of  the  gA»n  or  hifs  arc 
evldcr.tjj^pl^he  ftocks,  ?-s  in  Single  Fellov/ihip;  anci  v,htn  tlie 
itocks  are  (quai,  the  (liarcs  are  as  the  times;  where't'<)re,.\vhcB 
Rtithgr  are  equal,  the  flaares  muft  be  as  their  protludi. 
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■i^   So  is  each  man's  particular  produ<5t,  to  his  particular 
flare  of  the  gain  or  lofs. 

I.  A,  B  and  C  hold  a  pafture  in  common,  for  which 
they  pay  jT^o  per  annum.  A  put  in  9  oxen  for  5  weeks ; 
B,  12  oxen  for  7  weeks,  and  C,  8  oxen  for  16  weeka; 
what  muft  each  pay  of  the  rent  ? 

•  9X5=45.   12X7=84,  and  8X16=128;  then  128 
+  84+45=257, 

As  ^$^  :  40  ::  45  As  457  :  40  :;  84  As  257  j  40  :;  laS 
45  84  40 


aoD 

j6o 

»5  7)5  i  40(^9 

160 

310 

457 

257)1800(7 

457)3  3  60(1 3 

4550 

1799 

^51 

4313 

I 

790 

437 

iO 

771 

ao 

257)20(0 

19 

457)4740(18 

12 

20 

457 

257)240(0 

457)380(1 

2170 

4 

^5  7 

^056 

a57)9<^o(3 

1*3 

114 

771 

11 

IZ 

189 

457)1476(5 

457)1368(5 

1285 

1285 

191 

83 

4 

4 

457)764(2 

457)334(1 

514 

457 

-450  75 


I.  1  L;r  merchants  traded  in  comply  ;  A  put  ia 
£\Q^-.  •  •-  5  mondis  ;  B,  150  for  7  months  ;  C,  220, 
for  ^  months ;  and  D,  310,  for  9  months ;  but  by  mis- 

.  fortune* 
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fortunes  at  fea  they  loft  ;f  145  ;  what  muftcach  manfat 
tain  of  the  lofs  ? 

^">  IB,     24  .9/2  oj?        D,    66     6/41  i4-J 

3.  A,  with  a  capital  of  j^ 1 00  began  trade,  January  ift, 
1 792,  and  meeting  with  fuccefs  in  his  bufinefs,  he  took  in 
B  as  a  partner,  on  the  firit  day  of  March  following,  with 
a  capital  of  ^^  130.  Three  months  after  that,  they  ad- 
mit C,  as  a  thiid  partner,  who  brought  hito  ftock  ^180, 
and  after  trading  together  till  the  ift  of  January,  I793> 
they  found  there  had  been  gained  fince  A's  commencing 
bufinefs,  £\Tj  13s.  How  muft  this  be  divided  among 
the  paitnefs  ? 

^"f^y£si  i6/8-B,^67  5/10— C,;f56  10/6, 

4.  Two  merchants  entered  into  partnership  for  18 
months  ;  A,  at  firlt,  put  into  iiock,  ^^i  00,  and  at  the  end 
of  8  months,  he  put  in  50  more  ;  B,  at  firft,  put  in  £2']^, 
and  at  4  month's  end,  took  out  ;^  70.  Now,  at  the  ex- 
piration of  the  time,  they  found  they  had  gained  £26'^  : 
"What  is  each  man  s  juft  fhare  ? 

y^n/  A,  ^96   9/6.      B,;^.  66    10/6. 

5.  A  and  B  companied  ;  A  put  in  the  1  ft  of  Janua- 
ry, ^150  ;  but  B  could  not  put  in  aay  till  the  ift  of 
May  :  What  did  he  then  put  in,  to  have  an  equal  fhare 
with  A,  at  the  year's  end  l 

M.       £.        M. 
As  12  :   150  ::  8  ;  -^-^ =^225  Anf, 

6.  A,  B  and  C  companied  ;  A  put  in  the  ift  of 
March,  ^'30  ;  B,  the  ift  of  May,  put  in  80  yards  of 
broadcloth  ;  and  on  the  ift  of  June,  C  put  m  i  2Q  do'- 
lars.  On  the  firft  of  January  following,  they  reckoned 
their  gains,  of  which  A  and  B  took  ;^2  28  ;  i'  and  C, 
/'215  ics.  and  C  and  A,  jfi87  10s.  What  was  the 
whole  gain,  and  the  gain  of  each  ?  What  did  tiiey  value 
a  yard  of  chath  at  ?  And,  wUat  was  Cs  dollar  wc^rth  ? 

128 
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•2284-215  10S.-I-187  ios.=;^'63 1 ;  and  631-^-2  =  315 
10s.  the  whole  gain  ;  then, ;^3  15  los. — 228=^87  10s. 
"C's  gain, ;f  315  los. — ^^215  ics.=;^ioo  A'sgain,  and 
^315  10s. — ^^187  ics.  =  ^i28  B's  gain.  To  find  the 
value  of  one  yard  of  cloth  ;  fay,  As  ^100  A's  gain  :  30 
his  flock  ::  128  B's  gain  :  ;^38  8s.;  then,  inverfely,  As 
10  months  :  ^'38  8s.  ::  8  months  :  ^^48  the  value  of  th« 
whole  cloth.  As  80  yds.  :  £^S  ::  i  yd.  :  12s.  anfwer. 
Now,  to  find  the  value  of  a  dollar  ;  As  ;^  100  A's  gain  : 
30  hisftock  ::  ;^87  10s.  C's  gain  :  £26  5s.  ;  then,  in- 
verfely, As  10  months  :  ;<^26  5s.  ;:  7  months  :  ^^37  ics. 
=  120  dollars.  Laftly,  As  120  dollars  :  ;^37  los.  ::  i 
dollar  :  6/3  anfwer. 


FELLOWSHIP  BY  DECIMALS. 

Rule.  Divide  the  whole  gain,  or  lofs,  by  the  whole 
^ck  ;  and  the  quotient  multiplied  feverally  by  each 
man's  (lock,  will  give  the  gain,  or  lofs,  of  each. 

Examples* 

1.  AjB  and  C  cbmpanied  ;  A  put  in  >Cio<^>  B, 
150,  and  C,  50,' with  which  they  gained  Soo  j  what  is 
the  fhare  of  each  ? 

y^nf.  800-4-400=2  ;  then  200X  2=XJ400=  A's 
gain,  150  X  2=;(;3oo=B's  gam,  and  50x2=100=4 
C's  gain. 

2.  A,  B,  C  and  D  trade,  and  gain  ;C20o,  which  is 
to  be  divided  in  the  following  manner,  viz.  So  often  as- 
A  has  ;(;6  B  muft  have  lo,  C,  14,  and  D,  20;  what  is 
the  fiia'     -if  eich  ? 

6  14-1-20=50,  and  V°o°=4»  quotient  ;  then 

6X  .  A's  gain  ;    10X4=^^40  B's  gain  ;    14X4 

->|  aH.id  20X4=^80  D's  gain. 


rSs  PRACTICE. 

3.     A,  B  and  C  companied  ;  A  put  in  £/^o  js.  B, 

^80  I  OS.  andC,;^i6i,  with  which  they  gained;^  120; 
what  is  each  man's, fhare  of  the  gain  ? 

A's  ftock  =^  40,25 
B's   ditto  =   80,5 
C's    ditto  =161 


Sum  total=28i.75)i20,oooooo(,42594|- 
,4259       ,4259  ,4259 

40,25        80,5  161 


21295  21295  4^59 

8518  340720  25554 

170366 4259 

: ;£'34>28495 

;fi7, 142475  20  ^^68,5699 

20 20 

5,699200       ■■'   

2,849500  12  1 1 13980 

1 2 1 2 

8,388          

10,194000  4  4>776 

4  4 

1,552 

0,776000  3'ic>4 

Proof.     A's  gain  £i']   2s.  lod.-f- B's  gain  ^34  5s. 

^d.  +  C'sgain  ;^'68   lis.  4id.=;(r 1 19   195.  nd. 
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Is  a  contradlion  o^  the  Rule  of  Three  Diredl,  when  tUe 
■firft  term  happens  to  be  a  unit,  or  one  ;  and  has -its  name 
from  its  daily  ufe  among  merchants  and  tradefmen,  be- 
ing 


PRACTICE.  I  S3 

ihg  an  eafy  and  concife  method  of  working  moft  queft- 
ions  wlilch  occur  in  trade  and  bufinefs.^ 

_    The  method  of  proof  is  by  the  Rule  of  Three,  Com° 
pound  MultipHcation.,  or  by  varying  the  order  of  ihem. 

Before  the  qnellions,  hereafter  given,  can  be  wrought, 
the  following  tables  muft  be  perfedly  gotten  by  heart. 

TABLES^ 


•  General  Rule. 

I.  Suppofe  the  price  of  the  given  quantity  to  be  jQi  or  is; 
#cc.  then  will  the  quantity  itfelf  be  the  aufwer  at  the  Aip- 
pofed  price. 

a.  Divide  the  given  price  info  aliquot  parts,  either  of  the 
fuppofcd  price,  or  of  one  another,  and  the  fum  of  the  quotients 
belonging  to  each  wilj  be  the  true  anfwer  required. 

Example. 

What  is  ^  va'ue  of  468  yards  at  2/9  J  per  yard  ? 

^-i!^  ^468      8.    d.  A't/iuer  at  £1     s.      d. 


2S.  6d.  is  f  =58    10 —  ditto  at —  26 

3d.  isTV=   5    17 —  ditto  at 3 

•^d;.  is  tV=  —    99  ditto  at 


4- 


The  full  pticc=;^64.   16  9  —    ^    9i 


In  this  examplie,  it  is  plain  that  the  quantity  468  Is  the  an- 
.,;fwer  at  ^i ;  confequently,  as  2/6  is  -f  of  a  pound,  f  part  of 
that  quantity,  or  £^S  ics.  is  the  price  at  2/6;  in  like  manner, 
as  2<i.  is  the  to  P^rt  of  zs.  6d1  To  ^o'  P^'"^  ^^  £5^  -^o*  ^^  £>5 
17s.  is  the  anfwer  at  3d  and  as  |d.  is  _L.  of  3d.  fo  _'_  of  ^5 
175,  or  9s.  9d.  is  the  anfwer  at  ^d.  Now,  as  the  fum  of  all 
thefc  parts  is  equal  to  the  whole  price  (as.  9-|d.)  fo  the  fum  of 
the  ai)fwers  hclonging  to  each  price  will  be  the  anfwer  at  the 
full  price  required,  and  the  fame  will  be  true  in  any  example 
whatever. 


i84 
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TABLES. 

Aliquot,  it  even  parts  of  Money.    \  Aliquot,  or  even  parts  ©/"Weight 


r'ls. ofalLii,  uta/J  1  Pts.Ofapuuna.  Partsol'ri  Cwt 


d. 

6  = 

1    ■ — 

3   ■■= 

7        


6 


I 

JL    1 

Ti  o 


d.  /^.  Qrs.  Ib.Cwt 
o  is  4  !  2  o  is  i 
8—4-1     o 


5     ^ 
4    o 


t  o        '(  ■   ' 


1  - 
1 

3  —      i_ 

4  "'  <5 

2  'i-J 


'■J-iT 


i:-  6  o; 


iris  u: 


2S. 


d. 

I        is    irg: 

2 

3 
4 
6 


S     1 

4  —  -0  : 

6  —4  ! 


8 

4 

3  — tV! 
o  — ^Vl 

5  — tV 

2i — -^o 


o  i6  — I 
o  14  —  4 
o    S—tLj 

o    7  — T? 
o    4— V-^ 


Pts.  Oi  a  Ton. 

Cwt.  qr.   T. 

[o  o  is   i: 

5  o  -  i 

4  o  ~  I 

2    2  —   1 

2    O  —  T-V 

II  — 

I     O  


1  C 


■fV^'fs.  of  ^  Cwt  I  Parts  ot  240. 


lb.    iCwt 
28     is    -^    ' 

14   ~    t 

8  —  4 
7  -  i 

4    ~-rV 


Pts.  of  i  Cwt. 

lb.    iCwt. 
14    is     i 

7  ~  t 
4-4 

2   -tV 


180    is    I 

I  20  —  4 

80  —  4 

60  —  t 

40  —  -I 


Parts  of  480. 

360    is    i 
160    —  ^ 


Another  TABLE  0/ Aliquot  Parts  of  Money. 


Parts  of  a  fhiliing.  j    Parts  of  a  pound 


d. 

10     is 

9    — 

8    — 

1\  — 
4i  - 


■5 
J. 
4 
1 
3 
s 

¥ 
■5" 


d. 

o 

6  — 
8  — 
16  o  — 
15  o  — 
14    o  


17 
16 


IS    Try 

7 

8" 
J 
■5" 


I  o 


Parts  of  a  pound. 

S.  d.  ;C. 

13 

12 
12 


4     IS      f 

6  -4 

o  -A 
6-1 


o  — 


T-S^ 


It 

Si 
5 

6t 

7i 


A  TABLE  0/ DISCOUNT /^r  r^«/. 


C 

u 

o 


S.d.l 

o  3 
o  6 
o  9  1^ 


o 


■       4> 

I  3  I   § 
I   6J    ^ 


10 

i7i 
20 


s.d 

:;  ^  o 

g    2  6  J> 

»-  3  o 
^  3  6 

4  oj 


c 

O 
Ci- 

c 
o 


^  "     S.d.' 

22i;     c«       4    6 


25 

30 

35 

40 

45 
90 


c 
o 


-t3 
c 

o 


6    O   !      ti 

801  - 

9  o|    ' 

lo  oj 
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CASE     I. 

IVhen  the  price  of  i  yard,  I  lb.  ^c.  is  an  even  part  of 
dtie  flnlling  ; — Find  the  value  of  the  given  quantity  at  is. 
per  yard,  lb.  &c:  then  draw  a  line  underneath,  and  di- 
vide it  by  that  even  part,  and  the  quotient  will  be  the 
anfwer  in  fhiilings';  which  mud  a!v/ays  be  brought  into 
pounds. 

Examples. 

I.     What  will  354I  yards  coft,  at  :^d.  per  yard  ? 

s.    d. 
l^d  |^'-g|354  6  value  of  354^  yards,  at  is.  per  yard.- 

-^rf.  £q  7  4I  value  of  354!  yards,  at  ;^d.  per  yard.- 

Or  thus,     Or  divide  by  8  and  6,  thu-s ;  8)354  ^ 

£.    s.    d.        s.    d.  

5i'7    H  6  =  354  6  6)^4  3' 


4- 


0^     4  3i  ^nf  7  4-1  as^ 

• [before. 

7  4^  Anf  as  before. 

What  will  75 9 j  yar( 
s.       d. 
IS^-lt'lTSQ     9- value  at  is.  per  yard. 


2.     What  will  759:1  yards  come  to,  at  3d.  per  yard  ?^ 
Si       d. 


2lo)i8[9  II 


Mf  9  9   iji  value  at  3d-  per  yard* 

Or,  thus  ; 
'   £•    s.      d. 

IS*^  Iil37    '9     9  val'tie  at  is.  per  yard. 

^^f'  £%    9  1 14  value  of  759^  yds,  at  3d.  per  yd;- 
Q^?  Queftions. 


1^86 


PRACTICE. 


Queftions. 
Yds. 

3d.    642    at;|d.  per  yd. 

4th.  9 1  St—id.    

5th.  739i— Id.    

6th.  5671— Hd. 

7th.  685|--2d. 

8th.  475i— 4d. 

9th.  913! — 6d,  — — 


Anfwersi. 

£■ 

O 
I 

3 
3 
5 
7 
22 


s. 

13 

18 

I 

10 

H 

18 

16 


di 

4^ 

31 

71 

lit 

3i 

5 

9. 


CASE     IL 

•* 

ff^Aen  the  price  is  pence ^  and  no  even  part  of'ajhilling  i^ 
Find  the  value  of  the   glTcn    quantity  at  is.  per  yard  %-. 
divide  the  pence  into  aliquot  parts,  for  divifors  ;  and  the 
fum  of  the  quotients,  arifing  from  them,  will  be  the  an- 
fwer. 

Ex    AMP    L    E    S. 

I.    What  will  487I  yards  come  to,  at  5d-  per  yard f' 
/.  s.    d. 


3d. 

2d. 


24  7     6  value  of  487-1^  yards,  at  is*  per  yd*. 

6  I    \o\  value  of  ditto,  at  3d;  per  yard* 
4  I     3    value  of  ditto,  at  2d.  per  yard. 


-^^  ;Cio  3     la  value  of  ditto,  at  5d.  per  yard*- 


Queftions. 
Yds. 
2d.  568^  at  7d; 
3d.  683^  —  8d. 
4th.  9i2t  —  9d. 
5 til.  649 J  —  lod. 
6th,  74 jl  —  I  id. 


PRACTICE.  iSf^ 

CASE     III. 

When  the  price  is  pence  or  farthings,  and  an  even  part 
of  a  pound,  cut  off  the  right  haad  figure  of  the  given 
quantity  ;  and  the  cypher,  in  the  ahqiiot  part  (if  it  has 
one)  and  divide  by  the  remaining  figure  or  figures  :  When 
you  come  to  the  remainder,  double  it ;  and  divide  as  be- 
fore :  The  anfwer  will  be  pounds,  (hillings,  &c.  If  there 
be  no  cypher  in  the  divifor,  then  none  fhould  be  cut  offi 
from  the  dividend. 

Examples. 

d.  d. 

\ihho\i195^^'  at  ^d.     I  i[  ^.^  13795  yds.  afc  \d. 
96=8X12)37915*  48=6X8)37915 


8)31    12  6  6)47     8  9 


li|.TT-ir|  3795  y<is.  at  |d*  |  i  |  ^|.^|  3795  yds.  at  id 

32=:4X&)379|5  24=4X6)37915. 

4)47     89,  4)63  5 

Jfn/.£n    17  2t  y^c/:^i5   165; 

d.  d. 

lji|i^--ol3795y<is.  at  i^d.  |21t1.o)379|5  yds.  at  2d. 


r.6=4X4)379|5  ^31    12  6  y^nf, 

4)94  17  6  d. 
l3i  T!oi379l5  yds.  at  3d. 

d. 

•'In  dividing  by  la,  there  remains  7  before  the  ftroke, which 
Separates  the  j;  then  75  doubled,  is  150  j  ixa^  17^X9  found  I2| 
times,  in  j^o }  which  mak«§  z;^9. 6d«. 


iSS 


PRACTICE. 


d. 


I4IT0I379I5  yds.  at4d.  d. 

]6j:j:.^  |379J5  yds.  at  6d. 

^63    5  Anf.  , 

d:  

l^lTy379l^y<ls.  at8d.  d. 

j  10^4:13795  yds. 

/,  126  10  yi^/7/ 
'  14=4X6)3795 

4)632   10 


^158    2  ejnf: 


CAS 


IV. 


^>^«  the  price  is  hetnvesn  one  and  tnv  of  billings  ; — Find- 
die  valpe  oi  the  quantity  at  is.  per  yard,  &c.  which<  1 
value  being  divided  by  thoje  evsn  parts  which  the  pence-  * 
arc  of  IS  and  the  quotient  or  quotients,  arifing  there-  i 
from,  added, thereto  ; — th^  fiim  will  be  the  anlwem 


X    A    M    P    L    E    s.- 


I.  What  will  7581-  yards,  at  1/9  per  yard,  come  to  V: 
£.  s.  d. 

37    18  6    value  at  is:  per  yard. 

i8   19  3    value  at  6d.  per  yard. 

9     9   7i-vajue  at  3d.  per  yard. 


6d. 

qd. 


■^  £^^^     7  4^  ^al,  of  75 8|  yds.  at  1/9  per.  y^. 
Queflions.  Anfwers. 

Yds.  £.    s.     d. 

2d.  9^7^  at  i2-ld.  —  51  8 
3d.  793  --  i'^-]d.  —42  2 
4th»^  847}  —  IS.  id.—  45   18 


7l 


Queftlons. 


PRACTICE.  18.9 

Queftions.  Anfwers. 

Yds.  jr.   s.    d. 

5th.   686^  at  IS.  i4d. — 38   12     7 
6th.  591^  —  Js.  2d. — 34     9     9I 
7th.  5731— IS.  3d.— 35   16  io4: 

CASE       V. 

H^ken  the  price  is  any  even  number  ofjhilling^  under  20  ; — 
Multiply  the  given  quantity,  by  half  the  price  ;  and  double 
the  firft  figure  of  the  prodiid  for  fluiiingk  \  the  reft  of  the 
product  will  be  pounds. 

N.  B,  If  the  price  be  23  you  need  only  double 
the  unit  figure  fcu'  lliilJings  ;  the  other  figures  will  be. 
pounds. 

Examples. 

1.  What  will  746  yard^  coft,  at  2S.  per  yard  I 

746 

jinf.  ^74   12  value  at  2 s.  per  yard. 

Note.  The  above  is  done,  by  faying,  twice  6  (the 
unit  figure)  is  12  ;  the  other  figures,  viz.  74,  are 
pounds. 

2.  What  wiil  567:!:  yards,  at  2s.  per  yard,  come  to  ? 

N.  B.  Before  I  double  the  unit  figure,  viz.  7, 1  con- 
fider,  that  ^  of  a  yard,  at  2s.  per  yard,  will  amount  to 
1/6  ;  then,  I  double  7,  which  makes  14s.  and  1/6  added>, 
makes  15/6  ;  the  other  figures  are  pounds. 

Queftions.  Anfwers. 

Yds.  £,    s.  d. 

3d.  1294  at  4s.  per  yard,  25  18  o 
4th.  697  —  6s.  —  —  209  2  o 
5th.  845  —  8s.  —  —  338  o  o 
6th.  9174 — LQs.  —    —  458  12  6 

CASF 
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CASE       VL 

When  the  price  ivants  an  even  part  of  2s.-— FIrfl:,  find 
the  value  of  the  whole  quantity  at  2s.  per  lb.  yard,  &c. 
then  divide  it  by  that  even  pari  which  is  wanting  ;  and 
fubtra(5t  this  quotient  from  the  value  at  2s.  the  remainder 
will  be  the  anfwer. 

E    X    A    M    F    L    E    S. 


^     What  Vfiljy^l  yards  coft,  at  2 2d.  per  yard  ? 

£'  1    d. 
2d.  I  XT  1  9    1 1      o  value  at  2S.  per  yard. 

o    15    IT    ditto  at  2d.  per  yard. 


j4nf.  £S    15      I   value  at  is.  red.  per  yardi 
Queftions.  Anfwers. 

Yds.  £.    s.    d. 

2d.       64     at  23d.  per  yard     628 

3d.     128     — 22id. 12     00 

4th.    2465  —  2  id.   21    II      4^ 

5th.    375^—  2od.   ^ 31      5     5 

CAS     E       VII. 

When  the  price  is  between  2S.  anJ^s. — Eirfl,  find  the; 
value  of  the  quantity,  at  2s,per  yard,  &c.   which   value 
being  divided  by  thofe  even  parts,  which  the  pence  are  of 
2s.  and  thofe  quotients  added  thereto,  the  A;m  will  be 
the  anfwer,. 


E 


X    A    M    P    L    E 


I.     V/hat  will  148^  yards  come  to,  at  2S.  7d.  peif 
yard  ^ 

4d.  I  i  I  14  47     o  value  at  2s.  per  yard. 

3d.  I  f  I'    2     9     6  ditto  at  4d.  per  yard. 

117      1 1  ditto  at  3d.  per  yard. 

'  '^"/'  £^9     3     7h  ^^-"S  ^^  23.  7d.  per  yard. 

Qu^eftions. 
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C^eftlons.  Anfwers. 

Yds.  £.    s.    d. 

2d.    266^  at  2s.   id.  per  yard,  27   14  8;| 

3d.     344      2S.    Trld.    ■ 36     II     o 

4th.  543^  —  2s.  3d.    — — —   58   17   7 
5th.  6ssl  —  2s.   3d. —    73   15  5^ 

CASE       VIII. 

When  there  are  pence  in  the  price  auhicJo  are  an  even  pari 
iffajhillingi  hejides  an  even  nwnber  ojjloilungs  under  20  ;— 
.■Firit,  find  the  value  of  the  quantity  at  the  Ihillings  per 
yard,  &c.  according  to  Cafe  5th  ;  then,  fuppofe  the 
quantity  to  ftand  as  Ihillings  per  yard  ;  divide  it  by  that 
even  part,  which  the  pence  are  of  is.  and  this  quotient 
being  added  to  the  value  before  found,  the  fum  will  be 
Uhe  anfwer. 

±.     X    A     M     P     L    E    S. 

I.  What  will  1567  yards  come  to,  at  6s.  4d.  per  yaH  ? 
Yds. 

d.     s.     d.  3 

;l4|jU56  6 


£^6   19  o  value  of  i^6|yds.  at  6s.  per  yd. 

52s.  2d.  =  2    122  value  of  ditto  at  4d-  per  yd. 

Anf.  j^49    1 1    2  value  of  ditto  at  6/^  per  yard. 

Qtieftions.  Anfwers. 

Yds.  s.  d.  £.   s.    d. 

2d.      175    at  4  o.^  .per  yard     3    10   8-^- 

3d.     59I -r—  60-^  —   —    18      22^ 

4th.     68^—        81 27    II    8t 

5th.    96    —  10   li —    —    48   12  o 

CASE       IX. 

When  the  price  is  any  odd  nvmlir  ofJ]?iUings  under  4  o  ; 
— Find  the  value  of  the  greattft  cveQ  number  cont^.ined 

ifl 
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in  the  price,  according  to  Cafe  5th,  and  add  thereto  the 
▼alue  of  the  quantity  at  is.  per  yard,  &c.  which  fum  will 
be  the  anfwer  :  Or,  Multiply  the  quantity  by  the  price, 
according  to  the  i ft  or  2d  Cafe,  in  Simple  Multiplica- 
lioo  ;  and  divide  the  produdl  by  20  }  the  quotient  will 
be  the  anfwer;  Or,  laftly,  if  the  price  be  under  13s.  find 
the  value  of  the  quantity  at  is.  per  yard,  &c.  and  multi- 
ply it  by  the  number  of  (hillings  in  the  price  of  1  yard-: 
The  produdl  will  be  the  anfwer. 

Examples. 

1.  What  will  186  yar<is  coft,  at  3s.  per  yard  ? 
£,    8.  Or  thus  : 

i8   12  value  at  2s.  per  yd.  £.  s. 
9     6  value  at  is.  per  yd.  9    6  value  at  is.  per  yd* 

£2^   iSAn/,  '• 

—  ProduS  27    18  Anfwer^ 

2.  What  will  647  yards  coft,  at  17s.  per  yard  I 

8 

;f  5 17   12  value  at  1 6s.  per  yard. 
32     7  value  at  is.  per  yard. 

Anf.  £sA^9  19  value  at  17s  per  yawd. 

Queftions.  Anfwers. 

Yds.  s.  £.    s-    d. 

3d.     169;^  at    5     per  yard,  42     6     3 

4th.   248I  -.   7     -      -      .  87      I     3 

5th.   1 39    -^9-      -      -  62    II     o 
6th.  782    — 25     -      -      ^    977   10     o 

CASE       X. 

When  the  price  it  an  even  part  of  a  pound  ; — Find  th* 
value  of  the  given  quantity,  at  one  pound  per  yard,  &c. 
then  draw  a  line  underneath,  and  divide  it  by  that^<?r/ ; 
the  quotient  will  be  the  anfwer. 

ExAMPLESr 


PRACTICE.  I  $3 

Examples. 

3.  What  will  156^  yards  of  cloth  come  to,  at  5s. 
4d.  per  yard  ? 

/.    s.    d. 

I3S.  4d.  U  I  156   15  o  price  at  >Ci  per  yard. 

Anf.  £26     26  price  at  3s.  4d.  ptr  yard. 

Qiieflions.  Anfwers. 

Yds.       s.  d.  £'    s.   d. 

2d.    516^  at  I  o  per  yard,  25    16  9 

3d.    624  —  I  3  39     o  o 

4th.  719^—1  4  47   19  4 

5th.  648  —  I  8  54     o  o 

CASE       XI. 

U^hen  the  price  wants  an  even  fart  of  a  pound  ; — Fir]^, 
find  the  value  of  the  given  quantity  at  £1  per  yard,  &;c. 
then  divide  it  by  that  even  part  which  is  wanting,  and 
fubtra<5t  this  quotient  therefrom  :  The  remainder  will  be 
the  anfwer. 

Examples, 

I.     What  will  i67i  yards  coft,  at  17s.  6d.  per  yard  ? 

s.  d.    *     £.     s.   d. 

j  2  6  I  7  I  167   10  o  value  at  j^i  per  yard. 

20  18  9  value  at  2s.  6d.  per  yard. 

yfnf.  £1^6   It   3  value  at  17s.  6d.  per  yard. 

Queflions.  Anfwers. 

Yds.       s.    d.  £.     s    d. 

2d.     347^  at  13  4  per  yard,  231    13  4 

3d.     4841—15  o    ^ 363     6  3 

4th.  614   —  16  o   491     40 

5th.  912^—17  6   798     4  4^ 

R  CASE 
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CASE       XII. 

When  the  price  hJhiUlngs^  pence  and  farthings^  and  n6t 
an  even  pari  of  a  pound  ; — Multiply  the  given  quantity 
by  the  fliillings  in  the  price  of  i  yard,  &c.  and  take  parts 
of  parts  from  the  quantity  for  the  pence,  &c.  then  add 
them  together,  and  their  fum  will  be  the  anfwer,  in  fliil- 
lings, Sec.  Or,  you  may  let  the  given  quantity  {land  as 
pounds,  per  yard,  &c.  then  draw  a  line  underneath,  and 
take  parts  of  parts  therefrom  ;  which  add  together,  and 
their  fum  will  be  the  anfwsr. 

N,  B,  I  advife  the  learner  to  work  the  following  examples 
both  wavii  ;  tiy  which  means  he  will  be  able  to  difcover  the 
moft  coHciie  method  of  performing  fuch  qaeltions  lu  bulinefs, 
as  may  fall  under  this  cafe. 

What  will  248^  yards,  at  7s.  6d.  per  yard,  come  to  • 

s.      s-     d. 
|6|i|248  6  value  of  248^  j^ards,  at  is.  per  yard? 

7 


1739  6  value  of  ditto,  at  7s.  per  yard. 
124  3  value  of  ditto,  at  6d.  per  yard. 

2lo)i86|3  9 

Jr}/.£^S  3  9  v^^"^  ^^  ^^^^^*  At  js.  6d.  per  yarrf 

Or   thus  : 

d.       £.     s.      d. 
I  6|t|  12     S     6  value  of  248-^  yards,  at  is.  per  yard. 

Mult,  by  7 

86   19  6  value  of  ditto,  at  7s.  per  yard. 
643  value  of  ditto,  at  6d  per  yard. 

/inf,  ;C93     3  9 


PRACTICE.  »95 

By  the  latter  part  of  this  Cafe. 
S.d.     £.     s.    d. 

248  10  o  value  of  248^  yards,  at  ^  i  per  yard. 


5  o 
2  6i 


62     26  value  of  ditto,  at  5s.  per  yard. 
31      13  value  of  ditto,  at  2s.  6d.  per  yard. 


jinf  £g^     3  9  value  of  ditto,  at  7s.  6d.  per  yard. 
Queftions.  Anfwcrs. 

Yds.  s.  d.  £.    s.  d. 

■2d.       6S|  at     4  6  per  yard,     i^     83 

3d.     124    —    5  8 35     28 

4th.    146    —  149 107  13  6 

5ih.  2i8i —  12  6 136  II   3 

CASE      XIIL 

fVhen  the  price  of  the  yardy  lb»  isfc,  is  pounds ,  fhWings 
and  pence  } — Firfl  multiply  the  quarvtity  hy  the  pounds  ;. 
and  if  the  {Killings  and  pence  be  a.n  even  part  of  a  pounds 
divide  the  given  quantity  by  that  party  and  add  the  quo- 
tient to  the  produ<5t  for  the  anfwer  :  But  if  they  be  noc 
an  even  part  of  a  pound,  you  muft  take  parts  of  parts, 

and   add  them  together  as  before. Or,  Reduce  the 

pounds  a?jd  {Killings  into  fhillings,  and  multiply  the 
quantity  thereby,  after  which,  take  parts  for  the  pence, 
and  add  the  whole  together,  and  their  fum  will  be  the 
anfwer  in  fhillings,  &c. 

N.  B.  The  learner  fliould  work  the  following  queftioaa 
both  ways. 

Examples. 
I.     WKat  will  156  yards  of  broad  cloth  come  to,  at 

£1  ^/^  v^^  y^^^ ' 
£■ 

I  ^  I  J  I  156  o  o  value  at  one  pound  per  yard. 
3 

468  o  o 
52  o  o 

jinf.  ;£'520  o  o  (^aeftions. 
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Q^eflions.  Anfwers. 

Yds.       ;^.s.  d.  £,      s.d. 

2<i-     345i  Sit  6  ^  o  per  yard,  2159     76 

3d.      5v,-|—  3  6  8 199     34 

4th.      75    —  5   3  4 387    10  0 

5th.     68    ~  ;  6  9    -  -  -  .  2^,^     g^  ^ 

CASE       XJV. 

f^/j^n  the  qua:t'dy  is  any  number  lejs  than  I  ooo,  and  the 
price  not  more  than  i  id.  per  yard,  Ifjc^ — Find  the  value 
ef  th€  whole  quartity  at  id.  per  yard,  which  may  be 
done  b'/  dividiog  it  by  12,  mentaily,  fetting  down  the 
quotient  only  ic  pounds,  or  (hillings,  or  both  :  Then 
muitiply  t!ils  fum  by  the  pence  in  the  price  of  one  yard, 
iiud  the  produ^rwili  be  the  anfwer. 

x^     V*l.^^  ju'J.\  Tcai  yurids  coH^at  7d.  per  yardE 


o  63  3i  val«e  at  id.  per  yard. 


Or,  3 

3  31 

Mult,  by 

7 

AnfcTl 

3  ot  val.  of 

Queftions. 

Yds. 

d. 

id. 

9753   at 

2 

3d. 

846    — 

3i 

4th. 

7934 

4i 

5th. 

684    — 

5§ 

Anfweis, 

;^. 

s. 

d. 

8 

2 

7 

12 

6 

9 

15 

H 

^t 

^5 

13 

6 

per  yard, 


C     A     S     E     XV. 

/FZ>f«  ^z?'^  price  IS  fuch  a  number  ofjhillings  and  pence ^  as^ 
'TL'hen  reduced  into  pence,  may  be  produced  by  any  tivo  nunj' 
bers  in  Ihe  Multiplication  Table,  and  when  the  quantity  does 
not  exceed  looo  ; — Firft  find  the  value  of  the  whole  a,t 
id.  per  yard,  &c.  according  to  the  laftCafe  ;  then,  mi^l- 
tiply  this  fusn  by  the  component  parts  of  the  pence  in^ 
the  priccj  and  the  lad  prodiidl  will  be  the  anfwer. 

Examples* 
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Examples. 

I.     Whai  will  4592  yards  cod,  at  6s.  9d.  per.  yard  ? 
£,  s.    d. 
I    167^  value  at  id.  per  yard. 

9 


16     9  Ih 
9 


Quef 


'  jtnf,  ;£'i48     6  74  value  at  8 id.  or  6s.  9d.  per  yard^ 

N.  B»  In  63.  9d.  there  being  8i  pence,  T  multiply  by  9  twice, 
becaufe  9  times  9  is  81. 

'ueftions.  Anfwers. 

^ds.         s.  d.  £.    ».  d. 

2d.     984I  at  1   2    per  yard,    57      87 

3d.     849^  — 28 11360 

4th.  657    —  36 114  19  6 

5th.  593    —4  8 13S     74 

CASE       XVI. 

When  the  quantity  is  240  ; — As  many  pence  as  there 
are  in  the  price  of  i  yard,  &c.  fo  many  pounds  will  the. 
quantity  amount  to.. 

N.  B.  One  farthing  per  yard  will  come  to  jj.  at  halfpenny 
per  yard,  to  los.  and  at  tluee  farthings  to  ijs. 

Examples. 

I.  What  will  240  yards  come  to,  at  2S.  7;d  per 
yard  ?  Anf.  £^i    ios» 

N.  B.    The  price  is  i/T\  per  yard  : — Now,  as  in  0/7  ther^^j, 
31  pence,  fa  the  quantity  being  240,  comes  to  31  poi^^^Qnicb  to- 
according  to  the  iame  rule,  the  halfpenny  per  ^-   ' 
les.  therefore,  the  anfwer  to  the  queition  ia  /*'* 

Quertions.  .xnfwers. 

Yds.       s.  d.  JL'    ^' 

2d.     240  at   I  -jI    .^ryard,    19   '5 
3d.     240  —  %  fj       —  "*     ^3     ^ 

4th.   240  --  3  4       40     o 

5th.   240  —  7  ^^ 512   '^ 


I 


R  ^  CASE 
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CASE       XVIL 

IP' hen  the  quantity  Is  not  lefs  than  228,  nor  more  than 
252  ; — Firft  ilnd  the  value  of  240  yards,  6cc.  by  the  laft. 
Gafe  J  then  multiply  the  price  of  i  yard  by  the  number 
above  or  under  24a,  and  add  or  fubtracfl  this  prodaft,  to- 
0r  from  the  value  of  240  yards,  as  the  auellion  may  re-- 
quire  ;.  and  the  fum  or  remainder  will  be  the  anfwer. 

Examples. 

1.  Whak  will  248  yards  come  to,  at  16s.  5^d.  per 
yard  ? 

£.    s.  d. 

197    10  o  value  of  240  yards. 
36/5^  multiplied  by  8  =  6    11    8  value  of      8  yards.. 

ytnf.  £20^     i    8  value  of  248  yards. 

2.  What  w.ijl,  2,2.9  yards  coft,  at  5s.  9:|d.  per  yard  r 

69    1 5     o  value  of  240  yards. 
5/94  multiplied  b^;  11  ==3     3.   1I4  value  of  ii  yards. 


y^nf.  £66   II      c^valueof  22.9  yards.u, 
f^ue{i!ons»  Anfwers. 

Yds.       s.    d.  £.     s.  d. 

3d.     228  at  6    ic|  per  yard,  78     7   (J 
4th.   252  —  4     6 5^   ^^  o 

CASE       XVIII. 

Klien  the  price  of  ene  hundred  nuteight  is  of  feveral  dei',. 
J    ^'^"^  -sj-  and  the  quantity  likewife  ; — Multiply  tiie  price; 
;)y  t  e   »"^^^   u^-^^^  \^^  ^^  whole  numbers)  and  take 
parts  for  the  reu^        .j^^      -^  ^p  ^  j^^  .^j^^^h,, 

4dded  togetner,  wll^v,  ^he  .nAver. 

ExAMi^j^ES. 

1.     What  will  9Cwt.  3qrs.  141b.  of  ftigar  come  to,.. 
^^£\  J  7s.  4d.  per  Cwt.  .? 

<jrs. 
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19-5 


^rs.  lb. 

2     0 

5 

I     0 

i 

0  14 

I 
5 

£.  s.  d. 
4174  price  of  iCwt. 

9 

Cwt.  qrs.  lb. 

43  16  o  price  of  9  o  o- 

2  8  8  price  of  o  2  o 

I  44  price  of  o  I  o 

o  I2.<  2  price  of  o  o  14 


Anf.  £\^      I    2  price  of  9      3    14 

Queftions.  Anfwers. 

Cwt.  qrs.  lb.                   £.  s.  d.                 £.    s. 

«d.     81    1 6  tobacco,  at  5   17  9  per  cwt.  49     8 

3d.     7   3   19 7   12     8 ^  -  6q     9  oi- 

4tli.  v^   I   24  -----3   18  10 49     2 

5th.  162   17 --2   15   II 46  II 


d. 

2t 


7i 


CASE       XIX. 


r*- 


^iiw  the  price  is  at  any  of  the  rates  in  the  fecond  Pra^ 
tice  Table  of  aliquot  parts  i — Multiply  the  given  quantity 
by  the  numerator,  and  divide  that  produ<fl  by  the  denom- 
inator ;  if  the  price  be  pence,  the  quotient  will  be  the  an- 
Cwer  ia  (hillings  ;  if  {hillings^  the  anfwer  will  be  pounds. 


Examples. 


I.  What  will  379 
yards,  at  4ld.  per  yard, 
come  to  ? 

379 
3 

8)i'37 


2|o)l4|2    I^ 
yinf.£y   2    ih 


2.       What    will    149 
yards,    at    6s.    per   yard, 
come  to  ? 
149 

3 

'b)44l7 


A^A4  H 


Queflion;j, 
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Queftions.  Anfwers, 

Yds.        s.    d.  jr,   s,     d 

3d.     127  at    o     7i  per  yard,  3   19     4^ 


4th.  159  —  0  8 
5th.  173    09 
6th.  241  —  0  10 
7th.  249  —  76 
8th.  357  — 12  6 

5 

6 

10 

93 

223 

6 

9 

0 

7 

2 

0 

9 
10 

6 

6 

9th.  345   13  4 

230 

0 

0 

CASE       XX. 

JFi^^fl  /j&f  price  is  any  even  number  of  JbillingSi   rf  it  b§ 

required  to  ktioii^  ivhat  quantity  of  any  thing  may  be  bought 

for  Jo  much  money  ; — Annex  a  cypher  to  the  money,  and 

divide  it  by  half  the  price,  and  the  quotient  will  be  the 

i^uantity  to  be  purchafed. 

Examples. 

I.     How  many  yards  of  cloth,  at  i8s.  per  yard,  majr 
I  have  for  /*345  ? 
Malf  the  pr'icezz<f)l^$0'Z2M6ney  with  a  cypher  annexed* 

383J  Yards, -^/z/^ftf/-. 


Oueftioos.  Aifwer§» 

s.  £.  Yds. 

2d.    How  many  yds  at  2  per  yd.  for  427  ?  -  -  4270 

3^d.     -  - 4 312     --  1560 

4th.   -f 6    —  —    917    --  30564- 

5th- 8 195    --    487i 

C     A     S     E       XXL 

Tojind  the  difeount  of  any  invoice^  or  hill  of  parcels  ^  c^ 

any  rate  per  cent. Multiply  the  pounds  in  the  invoice 

by  the  amount  of  the  difeount  of  one  pound,  at  the  rate 
per  cent,  and  tal:e  parts  for  the  (hillings  and  pence  ;  then 
add  them  together,  and  the  fum  will  be  the  difeount  re- 
quired. 

N.  B.     The  difcoont  for  1  pound  at  any  rate  per  cent,  is  in 
the  34  Pra<^ice  Table,  page  i#4. 

Examples. 
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Examples. 

1 .  What  is  the  difcount  of  an  invoice,  amounting  to 
^6^  13s.  4d-.  at  ^-jh  per  cent.  ? 

OPERATION.  jC.  s.  cf. 

The  difcount  0^  £6$  at  £$  per  cent,  is  65s.  or  3      50 

The  difcount  of  ^^65  at  jQtk  per  cent,  is  -  1126 
The  difco\int  of  10s.  being  half  a  pound,   at 

£^^  per  cent,  is  _--..-_-  009 
The  difcount  of  3s.  4d.  being-l  of  a  pound, 

at  jQ']^  per  cent,  is-      ___-_  003 

Thefum  is,  £^   1 8   6 
(Anjhier, 

N.  B.  \VhQ(\  the  rate  per  cent,  is  any  even  part  of 
jf  lOo,  it  may  be  .Dcrformed,  by  dividing  the  amount  by 
tjijat  even  part. 

2.  What  is  the  difcount  of  an  invoke  amounting  to 

£.   s.   d. 

t  i^Mi  I57  13  9 


£7-    4  2|  Jfifwer. 

CASE       XXII. 

To  find  the  value  of  goods  fold  ly  particular  quantities  ^ 
▼iz.  I.  By  the  Score.  II.  Round  Timber.  HI.  By 
5  Score  to  the  Hundred.  IV.  By  112  to  the  Hundred. 
V.  By  6  Score  to  the  Hiuidred.  VI.  By  the  great 
Grofs.     VII.    By  the  1000. 

I.     Tofnd  the  value  of  goods  fold  by  the  Scorei 
The  price  of  one  is  given  to  find  the  price  of  one  fcorei 
If  the   given  price  be  fhillings  and  pence,   or  only^ 

pence. Divide  the  given  price,  in  pence,  by  12  :  The 

quotient  will  be  the  anfwer  in  pounds,  and  the  remainder 
will  be  fo  many  times  1/8^ 

Examples.. 
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E    X    A    M    P    t    E    S. 

^     1.  At  9d.  each  ;  what  2.  At  4/9  each  j  wKai 

IS  that  per  fcore  ?  is  that  per  {core  ? 

i2)9d.(,75=:^o  15  oAnf.  4/9 

Or,  by  inverting  the  queftion.  12 

1  Score=2c=     \Ji^  

9  12)57^.  i 

'5/c  /4   15  ylnfiver.  j 

//  m^jf  if  remarked^  that  ivhen  the  price  is  Jhillings  and 

peacci  the  anfwer  ivill  be  juji  fo  many  pounds  as  there  areli 

Jhillings,  andfo  many  times  1/8  as  there  are  pence  :   If  far- i 

things  are  given  j  for  ^d.  reckon  jd.  for  ^d.    icd.  and 

fbrid.  j/3- 

TABLE  0/ aliquot  parts.     20  the  Integer. 


2   IS  -^ 

5-  i 


IS    tV 


8  — 
10  — 


12     IS     T% 

14  —  To 


16  is 


9 

To 


3.  What  coft  I  7,  at  19/10  per  fcore  I 

s.      d. 
19      10 


10 

5 
2 

a 
J. 
4 
I 
To 

9 

4 
I 


II 


^7 


lot 


=r  16 

II.     Round  Timber. 
Forty  feet  make  a  load,  or  ton,  of  round  timber. 
.  If  the  given  pries  of  a  foot  be  Jhillings  /-—Multiply  th^ 
given  price  by  2,  and  the  produ6t  will  be  the  anfwer  in 
pounds. 

4.    What  coft  a  ton,  at  5.    What  coil  a  ton,  at 

3$.  per  foot  ?  (^s.  per  foot  I  A 

3s.  X  2==^6  ^«/w^r.  9s.  X  2=^18  Arif,i 

If  the  given  price  of  i  foot  be  pence  only,  or  (hillings 

and  police- Divide  the  given  price,  in  peuce,  by  6  ; 

the^ 


PRACTICE.  203 

ic  quotient  will  be  the  anfwer  In  pounds,  and  the  reniain- 
er  will  be  fo  many  times  3y4. 

6.    What  coft  40  feet  7.    At   1/9  per  foot, 

i  lyd.  per  foot  ?  what  coit  a  ton  ? 

6)17  6)21 

(^2    16   8  Anf-Mer,  £$     T^o 

If  the  given  price  of  a  foot  be  farthings  only,  or  pence 

\d  farthings Divide  the  given  price,  in  farthings,  by 

,  then,  divide  //jat  quotient  by  4,  and  this  lajl  quotient  wiU 
J  the  anfwcT. 

8.    At  ^d.  per  foot,  9.    At    ii\d.  per  foot, 

Mt  coll  a  ton  ?  what  coft  a  ton  ? 

^03  i3t 


4)-  10 


4 


;^—   2    6  Anpwer,  

4)8    16  8 


^^2     4  2  //./. 
Or,  Suppofe  every  fhilling  in  the  price  to  be  fo  many 
•nes  £^2  :   Every  penny  to  be  fo  many  times  3/4  :  And 
ery  farthing  to  be  lod. 

10.    What  coft  40  feet,  r  r.    What  coft  40  at 

^d.  per  foot  ?  15-d.  per  foot  ? 

s.     d.  " 

I.  X  \0-=.£q    2    6  yf«/     I       O  X     2rr^2       00 

3     4  X    3=    o   10  o 
|X  10=    o     I   8 


;f  2    1 1    8  Anf. 

.1.      To  Jind  the  value  of  g'-.ods  fold  by  5  Score  to  the 
Hundred, 

I .    If  the  given  price  be  pounds  and JhiViings .,  orJhiUings 

ly Multiply  the  given  price,  in  (hillings,  by  5  ;  and 

e  quotient  will  be  the  anfwer,  in  pounds. 

•  12.     At 
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12.    At   19s.  per  yard,  13.    At  £4^  13s-  pcf 

"»vhat  coft  100  yards?  cwt.  what  coft  100  cwt, 

19s.  or  5  tons  ? 

5  4     13 


£95  ^«/- 


20 

93 

5 


A65  ^«/ 


2.  1/ the  given  price  cfi,  be  pence  only,  or  Jh'iUings  aneJf 

pence Multiply  the  given  price,  in  pence,  by  5  ;  then  1 

divide  that  produdt  by  1 2  ;  the  quotient  will  be  pounds, 
and  the  remainder  fo  many  times  is.  8d. 

14..     If  I  yard  cofl  9d. ;  what  coft  100  yards  ? 

9 

5 

J  2)45 

£0^    15  Anfwer, 

3.  If  the  given  price  of  i ,  lejhlllings  and  pence — Mul- 
f'ply  the  price  by  5,  and  the  produft,  under  the  place  of 
fliillings,  will  be  the  anfwer  in  pounds  ;  and  the  produdl 
under  the  place  of  pence,  will  be  fo  many  times  is.  8d. 

15.    At  2/5  per  bufhel ;         16.    At  25/3  per  ton  ;_ 
what  coft  too  buihels  ?  what  coft  100  tons  ? 

s.    d.  s.    d. 

25  25    3 

5  5 


12  I  126  3  i/BX3=5s- 


Anf  £\2   2   8  ^126     s  Anf 

IV.     Tif 
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4.  Tojind  the  price  0/"  one,  atfo  much  per  hundred  of  5 
/core, — Multiply  the  given  price  by  12  ;  divide  the  pro- 
du(5l  by  5,  and  the  quotient  will  be  the  anfwer  in  pence. 

JSut  if  the  price  he  pounds  onfy  ;  Divide  the  given  price 
by  5,  and  the  quotient  will  be  the  anfwer  in  fhillings. 


17.  If  1 00  yards  coft 
£6^  ;  what  coft  i  yard  ? 

13s.  Jinf. 

18.  If  100  yards  coft 
^11  17s.  9d.  what  coft  i 
yard  ? 


£^^ 


7    9 
12 


5)136  13     o 

12)27     6     7 


2s.  3id.  Jnf,     ^ 


In  dividing  27  by  12  (in  the  i8th  queftion)  the  quo* 
tient  is  2s.  and  the  remainder  3d. — the  6  is  4^  of  a  pen- 
ny=two  farthiegs,  and  the  7  is  of  no  account. 


TABLE  of  Aliquot  Parts,     loo  the  Integer. 

75  is    I 

90  — V', 


5  is  ^V 
10  —  ^ 
20  —  4- 


25   is    t 

30 


rV 


40  —  -^ 


50   is    \ 
60  —  ^ 


70  — 


To 


19. 


At  /^3  7/^  per  100  ;  what  will  23  coft  ? 
;C.    s.    d. 


0 

T 

3 

7 

6 

0 

13 

6 

2 

I 

0 

I 

4 

I 

i 

0 

0 

9 

I 


Add. 


23  = 


£,0  15     6  ^«/ 


IV.      Tojind  the  value  of  goodi  fold  by  l  I2lb.  the  cnvi. 
The  price  of  ilb.  is  given  to  find  the  value  of  a  cwt. 


RULI", 
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Rule.  For  a  farthing,  account  2y4per  cwt.  Fora 
half  penny,  4/8.  For  three  farthings,  73.  and  for  every 
penny,  q/*4  per  cwt. 

20.    Whateoft  icwt.  at  21.    At  8|d.  per  lb. 

3 Id.  per  lb.  ?  what  coft  i  cwt.  ? 

At  id.  per  lb.    s.  xi.  At  id.  per  lb.    s.  d. 

icwt.  cofts     -     94  icwt.  cofts    -    9  4 
3  « 


Atsd.i"!     8  o7s  AtSd.^Ts  14  81  :s 

Atid.^o     4  Sj^  Atid.^o     7  oj^ 

li    12  SJnf,  ^nf,£^     I  8 

V.   Tojindthe  value  of  goods  fold  by  6 /core  to  the  hundreds 

The  price  of  one  is  given,  to  find  the  price  of  ooe 
hundred. 

Rule.  Snppofe  every  penny  in  the  price  to  be  fb 
roany  pounds,  and  for  the  farthings,  fuch  a  part  of  a 
pound,  as  they  are  of  a  penny  ;.  then,  half  of  that  fum 
will  be  the  anfwer. 

22.  At  44d.  per  yard,  23.   At  i6s.  9fd.  per  yard, 

what  coft  120  yar-ds  I  what  coft  120  yards  i 

£.    s.  16s.  ^^d, 

2)4  10  12 

£2      5  /inf.  2GI 


£..    s. 

2)201      5 


^ico  126  AnJ. 

'To  find  the  price  of  one,  at  fo  much  per  hundred  of  dfcore. 

Pule.     Multiply  the  price  by  2,  then  call  the  poujids 
&  many   pence,  and   the  fhillings,  fuch  a  part  of    a 

peiny, 
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ipcnny,  as  they   are  of  a  pound,  and  y«a  will  have  the- 
anfwe/. 

24.     If  120  yards  coft  25.     If  1 20  yards  coft 

£1    I2S.    ;    what   cofc  i  £^  1 8s.  6d. ;  what  coft  i  ? 

yard  ?     ;f.  s.  ^ .  s    d. 

312  5    18  6 

2  2 


7     4 


1 1    I 


TABLE  of  Mqit-i  Part'Ss      1 20  /Zv  Integer. 


6    is  ^V 
i^  —  ^ 

i  2  t'o 

15—  i 

20—4 


^/y^', 


24   is  -fl 

^6     is    -r\ 

72    is    f 

30  —  ^1 
40  —  1 

6q 

45-  i 
48-   f 

50  —   TT 

75-1 
80—  -1- 

^4  -  ^V 

70  —   -i^ 

90— .  ^ 

96    is    ^ 

ICO—.    § 

105  —  -t 
108  —  ^^^ 

no  — 4t 


26.     At_;^3  17s.  6d.  per  hundred  ;  what  coft  14  ? 

3   17  6 


12 


To 


i 

H        = 


°     7  9   l^^j, 
o     I    ^^  I 


£0     9  o|  Jnf. 

27.     At£i   19s.  3d.  per  hundred;  what  coft  75  ? 
£.    s.     d. 

5 

«)9     16     3 

£1     4   6t^«/: 


VI.   n 
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Vi.      "T&Jindthe  value  of  goods  fold  by  the  Great  Grnjk» 

N'yie.  12  make  i  (kizen,  12  dozen  i  fmall  grofs,  12 
fmall  grofs  i  gre-at  grofs. 

The  price  of  one  dozen  being  givcft,  in  pefice,  to  find 
tiie  price  of  a  great  grofs. 

RuLK.  Muliiply  the  price  of  1  dozen,  in  pente,  by  3* 
t-]icn  divide  that   prbdo(5t  by  5,  and  rhe  quotient  will  be 

"the  anf.ver  ia  pounds.  &c. 
For  proof,  do  the  conLrary. 

N.  B-  If  the  price  of  i  be  given,  the  price  of  i  fmalt 
grfjfs  is  found  after  the  fame  rsianner, 

z%.    At  iSd.  per  dozes  ;  what  foA  i  great  grofs  ? 


ijS4- 

£~o' 

16^ 

nf. 

9.    At  48.  5d.  per  dozen  ; 
4s.  3d. 

J2 

what  00ft  I  great  grofs  ^ 

Or, 

s.    d. 

5  Id. 

4     3 

12 

3 

2   II   0 

5)^53 

12 

^^'if    £SO    12  £S0    12    O 

TABLE  of  Aliquot  Parts,     144  the  Integer. 


Jllfo, 


12   is  -A 

^^  is  i 

32   is    1 

84   is  A 

i6~  t 

4B-^ 

60  —  A 

96-    f 

18—  i 

7^-i 

64-  f 

108  —  1 

24—    -5 

80—  i 

120—-   ^ 

128  is    I 
132  —  4i 


50.    What 
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*>50.   What  cofl  11-7  dozen,  it  £g  138.  7cl,  per  grea* 
grofs  ? 

£•  s'  i- 
9  '3  7 


Doz. 
io8 

9 

i 

■X  » 

29      Q.  (> 

7  i  ^il^^ 

0     12     Itj 

117 

Z*7   17  3i^«/- 

31.     At  ^3   1 6s.  Sd.  per  great  grofs  f  %vhat  coft.  7 
great  grofs,  and  96  dozen  ? 

;/;• .  s.  d. 

a  16  8 


Doz. 


3)7    '3  4 


96  =r    211    if 
Top  Knex    7  =  26   id  8 


£29     7'9A^*f' 
VIL   Tojindthe  vaUuLof  ggod^  fold  hy  the  Thoufand*.- 

The  price  o£  1  is  given  to  find  tlie  price  of  1000. 

Rule.  Multiply  the  given  price  in  penee,  by  50  5 
then,  divide  the  produiH:  by  12,  and  the  q^uotient  will  be 
the  anfwer  in  pounds,  &c. 


32.  At  6d.  eachj  what 
>Il  1000? 
6 

12)300 


Or,  as.  1 000s.  arC;£'5o  % 

take  parts  for  the  pence» 
©ut  of  50. 
1  6d.  I  i  I  50 

25  Anf, 


To 


2id 


PRACTICE. 


To  find  the  price  of  o«f,  at  fo  much  per  thoufand. 

Rule.  Multiply  the  price  by  12  ;  divide  the  prt 
dad  by  50  ;  then  take  the  pounds  for  fo  many  pence>l 
and  the  fliiliings,  for  fuch  ac  part  of  a  penny  as  they,  ixe^ 
of  a  pound,  which  will  be  the  anfwer. 

33-  AtX:354  3s.  4d.per  Or, 

1000  ;  what  coft  i  ?  £»     s. 

£.  s.  d.  100    -^    354     3 


50 


1 


354  3  4 

12 

10)4250  o  o 

5)425 

«5 


100 

10 

I 

I 

I 
To 

SS    ^    i^ 


3    10  1Q> 


-^^Ij/I  Q      7       li 


Jnf.  7s.  id. 
TABLE  of  Aliquot  Parttj,     1000  //^^  Integer. 


50  »s  ^V 
100  —  -f^ 
125  —  i 


200   IS  y 

250  —  t 
500  —  \ 


1,300  IS  T?-^ 

375  —  I 
400—  -f 
600  —  f 
625—  I 


700  IS  tV 
750—  i 
800—  ^ 

875—  I 
900  —  -^ 


34.  At;fi  17s.  9d.  per 
1000  ;  what  coft  115? 
£.  s.  d. 


100 

To- 

10 

I 
To 

5 

X 

1 

V     I   17  9 


3  9t 
©  4i 

O    2;*: 


35.  At  ;f  2  IS.  8di  pef- 
1000  J  what  coft  875  ? 

£»  s.  d. 
2     X  8 
7 


^^J. 


»^^5      =  £^    4  4  ^«/ 


8)14  II  8 
£i   16  si  M' 

BILL 
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BILL    OF    PARCELS. 

Nenvhuryportf  January  i^/?,  179^. 

Mr,  Tmdthy.  Huckfier 

Bought  of  Samuel  Merchant^ 
25|lb.  Bohea  tea,  at  3s.  6d.  per  lb» 
48ib.  cheefe,  at  9d.  per  ib. 
15  pair  of  worded  hofe,  at  5s.  8d.  per  pair. 
4^  doz-ea  women's  gloves,  at  36s.  6d.  per  dozen.^ 
19  dozen  knives  and  forks,  at  5s.  9d.  per  dozen. 

9  grindftones,  at  15s.  9d.  per  ftone. 

\  cwt.  brown  fugar,  at  5 is.  per  cwt. 
3 1  lb.  loaf  Cigar,  at  is.  |d.  per  lb. 

^34  3  3^ 

Received  payment  in  full,  — ^ 

Samuel  Merchants 

TARE  AND  TRET. 

Tare  and  Tret  are  pra<5lical  rules  for  dedu<5tiDg  certain 
allowances,  which  are  made  by  merchants  and  tradefmaa 
in  felling  their  goods  by  weight. 

Tare  is  an  allowance,  made  to  the  buyer,  for  the 
weight  of  the  box,  barrel  or  bag,  &c.  which  contains  the 
goods  bought,  and  is  either  at  fo  much  per  box,  &c.  at 
fo  much  per  cwt.  or  at  fb  much  in  the  grofi  weight. 

Tret  is  an  allowance  of  41b.  in  every  1 041b.  for  wafte, 
iuft,  &c. 

ClofFis  an  allowanoe  of' lib,  upon  every  3cwt. 

Grofs  weight  is  the  whole  weight  of  any  fort  of  goods, 
together  with  the  box,  barrel  or  bag,  &t;,  which  con- 
tains them. 

Suttle  is  when  part  of  the  allowance  is  dedu<Jled  from 
ibe  grofs. 

Neat  weight  is  what  remains  after  all  allowances  ti& 

CASE 


212  TARE  ANO  TRET, 

C    A    S    E      L* 

When  the  tare  is  at/9  much  per  boXf  barrel  or  bagt  l^c.  -  ■• 
Multiply  the  number  of  boxes,  barrels,  &c.  by  th6  taie, 
and  fubtrad  the  produdt  from  the  grofs,  aod  the  remaia% 
der  will  be  the  neat  weight  required. 

Examples. 

f.  In  6  hogfheads  of  fugar,  each  weighing  pcwt, 
2qrs.  lolb.  gr(3s,  tare  251b.  per  hogihead  ^  how  much 
neat  ? 

Cwt.  qr,     lb.      Cwt.  qr.     lb.. 
«5  X  6=  II        10         92       10  grofs  wt.  of  i  hlni, 

6 


SI     2      4  grofs. 
I      I     10  tare. 


AnJ,  56     o    22  neat, 

2.  In  5  bags  of  cotton,  marked  with  the  gro6  weight 
as  follows^  tare  231b.  per  bag  ;  what  neat  weight  ? 

Cwt.  qrs.  lb.  » 

A  =  7     I      19 
B  =  3     3     27 

Q    r=^^        I        12 

P  s=  6     o     15 

E  ~  8     I       Q  Cwt.  qrs.  lb. 

.  Jn/  30     014  neat. 

3.  What  is  the  neat  weight  of  1 5  hogiheads  of  to» 
bacco,  each  7 cwt.  iqr.  131b.  tare  loclb  perhhd.  ? 

Anf.  97 cwt.  Oqr.  I  lib. 

CASE 

*  This,  as  well  as  every  other  Cafe  In  this  rule,  is  only  an 
application  of  ^bc  rul<;s  of  Proportion  and  Practice. 


TARE  AND  TRET. 
CASE      'II. 


21^ 


,  IVhen  t-Jjeiare  is  at  fo  much  per  cnvt. — Divide  the  grofd 
\ueight  by  the  aliquot  parts  of  a  cwt.  Subtrad  the  q^uo* 
tient  from  the  grofs,  and  the  remainder  will  be  the  tmA 
weight. 

EllAMPLES. 

I,    Ib  i29cwt.  3qrs.  i6ib.  grofs ;  tare  I4l'b.  per  cwt. 
what  neat  weight  ? 

lb.  Cwt.  qrs.  lb. 


H 


.   X 


129     3      16  grofs. 
16     o     26^  tare. 


jitif.  1 J 3     z  i^i\  neat> 

2.     In  97cwt.  iq^.  7lb.  3.     What  Is  the  neat 

g^rofs  ;  tare  2clb.    per  cwt.  weight  of    9  barrels  of 

what  neat  weight  ?  pot-afh,    each    weighing 

lb.         Cwt.  qrs.  lb.  3<55lb.  grofs  j  tare  1 2lb. 


16 

4 


97      I      7  grofs.       per  cwt.  ? 

..^^  A7if.  245ol-b.  140Z.  54rs» 

'3     s  ^n\Add, 
3     I   25J 


Subtra<5l  17     i    14  tare. 


Anf.  79     3  21   neat. 


CASE       HI. 

When  the  tret  is  allowed  with  tare  ; — Divide  the  futtle. 
weight  by  26,  and  the  quotient  will  be  the  *ret,  which, 
fubtra<Jl  from  the  futtle  and  the  remainder  will  be  ths^^ 
Beat. 

Examples, 


214      -  TARE  AND  TRET. 

Examples. 


•^1 


1.     In  247cwt.  2qrs.    151b.  grofs  ;  tare  28  per  C% 
Add  tret  41b,  per  1041b.  ;  what  neat  weight  ? 
lb.  Cwt.  qrs.  lb. 

J  28  I   ^   1  247     2      15  grofs, 

61     3      17      12  tare,  fubtfa(fi. 


j    4  I  ^'^  I  185     2     25       4  futtle. 

7016       o  tret,  lubtra^. 


j^f.  178  2  9  4  neat. 
2.  What  is  the  neat  weight  of  4hhds.  of  tobacc< 
weighing  as  follow  ;  the  ift,  5cwt.  iqr.  I2lb.  grofs 
tare  651b.  per  hogfhead  j  2d,  3cwt.  oqr.  i9ib.  grofs  ;  tai 
751b.  ;  the  3d,  6cwt.  3qrs.  grofs,  tare  491b.  ;  and  tl: 
4th,  4cwt.  2qrs.  Qib.  grofs  ;  tare  351b.  and  allowing  tn 
to  each  as  ufual  ?  ylnf.  i7cwt.  cqr.  ic;ll 

C     A     S     E       IV. 

fV/jen  iarey  tret  and  doff  are  allowed  ; — ^^Dedutft  the  tai 
and  tret  as  before,  and  divide  the  futtle  by  168,  and  th 
quotient  will  be  the  doff,  which  fubtrad  from  the  futtl< 
and  the  remainder  will  be  the  neat. 

E    X    A     M     P     L     a    S. 

I.   What  is  the  neat  weight  of  a  hogfhead  oftobacct 

weighing  i6cwt.  2 qrs.  2cib.  grofs  ;  tare  141b.   per  cw> 

iret  41b.  per  104,  and  clofF2ib.  per  3cwt.  ? 

Cwt.  qis.   ib.   oz. 

141b.   is  i)i^      2      20     C  grofs. 

2     e-       9     8  tare,  fubtraft. 


4lb.  is  tV)H     2     10     8 

02       613  tret,  fiibtrad, 

alb.  is-r^TJH     03     II  futtle. 

009       5  doff,  fubtratft. 

^'/-  13     3  22      ^  neat. 

2.    U 


INVOLUTION.  215 

2.  If  9  hhds.  of  tobacco,  contain  Sjcw't.  oqr.  2lb. 
ire  3olb.  per  hhd.  tret  and  clofFas  ufual ;  what  -tt'illthe 
eat  weight  come  to,  at  6^d  per  lb.  after  dedudiig,  for 
Hties  and  other  charges,  £$1    lis.  8d.  ? 

Anf.  £\^-}  1 8s.  5d. 


INVOLUTION, 

OR,   TO    RAISE    POWERS. 

A  Power  is  the  produft  arifing  from  multiplying  any 
firen  number  into  itfelf  continually  a  certain  number  of 
irHCs,  thus  : 

3X3  =^9  is  the  2d  power,  or  fquare  of 
3  X  3  X  3=27  is  the  3d  power,  or  cube  of 

(5r=3.' 

.3X3X3X3=81  is  the  4th  power,  or  the  biquad- 

(rate  of  3,  &c=3* 

The  number  denoting  the  power  is  called  the  Index, 
or  the  Exponent  of  that  power  ;  thus,  the  fecond  power 
of  5  is  25,  or  5*,  &c. 

2x2=4,  the  fquare  of  2  :  4X4=161=4111  power 
of  2  :   16  X  i6=256=8th  power  of  2,  &c. 

Rule.  Multiply  the  given  number,  root,  or  firft 
porwer  continually  by  itfelf,  till  che  number  of  multi- 
plications be  one  lefs  than  the  index  of  the  power  to  be 
found,  and  the  laft  produ<Sl  will  be  the  power  required. 

Note.  Whence,  becaufe  fra6lions  are  multiplied  by 
taking  the  produds  of  their  numerators,  and  of  their  de- 
nominators, they  will  be  involved  by  raifing  each  of  their 
terms  to  the  power  required  ;  and  if  a  mixed  number  be 
propofed,  eitker  redsce  it  to  an  improper  fraction,  or  re- 
duce the  vulgar  fradion  to  a  decimal,  and  proceed  by 
llie  rale. 
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EVOLUTION^  "9$^ 

Examples. 

1.     What  18  the  5th 
lower  of  9  ?  2.    What  is  the   5tk 

9  power  of  I  ?  ^«/*.  tVsV» 

3.     What  is   the   4tk 

S I = 2d  power.         power  of  ,045  ? 
^  ^«/C  ,000004100625. 

729=3d  power. 

9  Here,  we  fde,  that  in 

h.  raifing  a  fra<flion  to  a  high- 

656i=4th  power.  er  power,  we  decreafe  its 


value. 


59049 =5th  power, 
or  An/.=gK 


EVOLUTION, 

OR  THE  EXTRACTION  OF  ROOTS. 


The  Root  is  a  number  whofe  continual  multiplication 
into  itfelf  produces  the  power,  and  is  denominated  the 
fquare,  cube,  biquadrate,  or  2d,  3dj  4th  root,  &c.  ac* 
cordingly,  as  it  is,  when  raifed  to  the  2d,  3d,  4th,  &c. 
power,  equal  to  that  power.  Thus,  4  is  the  fquare  root 
of  1 6  ;  becaufe  4  X  4=  16,  aad  3  is  the  cube  root  of  27^ 
becaufe  3X3X3  =  27  ;  and  fo  on. 

Although  there  is  no  number  of  which  we  cannot  find 

tany  power  cxadly,  yet  there  are  many  numbers,  of  which 

precife  roots  can  never  be  determined.     But  by  the  help 

of  decimals,  we  can  approximate  towards  the  root,  td 

any  ailigned  degree  of  exadnefs* 

T  The 


2i8  SQUARE    ROOT. 

The  roots,  which  approximate,  are  czWtd  furd  roots  ; 
and  thofe  which  are  perfeftly  accurate,  are  called  ra- 
tional roots. 

Roots  are  fometimes  denoted  by  writing  the  char- 
After  A^  before  the  power,  with  the  index  of  the 
root  over  it ;  thus  the    3d    root    of   36    is    exprefled 

V^  36,  and  the  2d  root  of  36  is  y'  36,  the  index  2  be- 
ing omitted  when  the  fquare  root  is  defigned. 

If  the  power  be  exprefled  by  feverai  numbers,  with 
the  fign  4-  or  —  between  them,  a  Hne  is  drawn  from  the 
top  of  the  fign  over  all  the  parts  of  it ;  thus,     . 

3 

the  3d  root  of  47  4-  22  is  f^^^-\.2z,  and  th^2d  root    ' 

of  59  —  17  is  -^59  —  17.  &c  ;,-.   \ 

Sometimes  roots  are  defigned  like  powers,  with  frac- 

lional  indices  J  thus,  the  fquare  root  of  15  is  15^,    the 

cube  root  of  21  is  21"^,  and  the  4th' root  of  37  —  20 

—X 

is  37  — 20^,  &c. 

The  extraction  of  the  SQUARE  ROOT. 

Rule  i.     Diftinguifh  the  given  number  into  ptriods 
of  two  figures  each,  by  putting  a  point  over  the  place  of 
units,  another  over  the  place  of  hundreds,  and  fo  on,    ■ 
which  points  fhow  the  number  of  figures  the  root  will    i 
conCft  of. 

2.  Find  the  greatefl:  fquare  number  in  the  firft,  or 
left  hand  period,  place  the  root  of  it  at  the  right  hand  of 
t^e  given  number,  (after  the  manner  of  a  quotient  in 
divifion)  for  the  firft  figure  of  the  root,  and  the  fquare  . 
number,  under  the  period,  and  fubtra^fl  it  therefiom,  and  - 
to  the  remainder  bring  down  the  next  period  for  a  divi- 
dend. 

3.  Place  the  double  of  the.  root,  already  found,  on 
the  left  hand  of  the  dividend  for  a  divifor. 

4.  Seek  how  often  the  divifor  is  contained  in  the  divi- 
dend, (except  the  right  hand  figure)  and  place  tjae  anfwcr 

in 


SQUARE    ROOT.  zujt 

in  the  root  for-the  fecond  figure  of  it,  and  llkewlfe  on 
th€  rioht  hand  of  the  dlvifor  :  Multiply  the  diviforj  with 
the  figure  la(l  annexed,  by  the  figure  lall  placed  in  the 
root,  and  fubtradl  the  pro<iu«5t  from  the  dividend  :  To 
the  remainder  join  the  next  period  for  a  new  dividend. 

5.  Double  the  figure  already  found  in  the  root,  for 
a  new  divifor,  (or,  bring  down  your  laif  divifor  for  a  new 
one,  doubling  the  right  hand  figure  of  it)  and  irom  thefe, 
find  the  rhext  figure  in  the  root  as  lalt  diredled  ;  and  con- 
tinue the  operation,  in  the  fame  manner,  till  you  have 
brought  down  all  the  periods. 

y^te  1.  U\  when  the  given  power  is  pointed  cit  us  the  pow- 
er rtquires,- tiie  left  hand  period  fliould  be  dtllcitiu,  u  mait 
ceverthtlcls  (land  r&^the  Jii  ft  period. 

Wcfe  z.  If  there  be  decimals  in  the  given  nirnher,  it  niuft 
be  p'.'intcd  both  ways  from  the  place  ot  units  :  If,  wiicn  there 
are  integers,  the  ^rii  period  in  the  decimals  be  deficient,  it  ni.^y 
be  coinipkted  by  annexing  fo  many  cyphers  as  the  power  re- 
qu'res  :  And  tlie  root  muff  be  made  to  conlift  of  fo  many 
whole"  numbers  and  decimals  as  there  are  periods  belonging  to 
each  ;  and  when  the  periods  belonging  to  the  given  number 
are  exiiauftcd,  the  operation  may  be  continued  at  pleaiure  by 
anncxiJig  cyphers. 

Examples. 
I.     Recjuired  the  fcjuare  root  of  30138696025  ? 


301386960x5(173665  the  root. 


I 


"i-ft^Divifor=r  27)201 
189 

2d  Divifor=3.43)i2  38 
1029 


3d  DIviforzr 3466)20969 
20796 


4th  Divifor=:347 205)1 7 36025 
1736025 

'  2.  Required 


5U  SQUARE    ROOT. 

^3.     Required  the  fquare  root  of  575*5  ? 


575»5o(^ 

13,98  4- root 

3.  What  Is  the 

4 

fquare    root    of 



IQ342656  ? 

43)175 

^«/:  32i6, 

129 

4.  What  is  the 
fquare      root     of 

469)4650 

964,5192360241? 

4221 

5.  What  is  th^ 
fquare    root    of 

4788)42900 

38304 

,0000316969  ? 

^ 

Anf.  ,00563, 

45961 

remainder. 

^t/tf.     When  more  than  half  the  rnot  is  found,  the  remain* 

_ing  figures  of  It  may  be  found  hy  divifion,  making  ufe  of  the 

laft  divifor,  and  bringing  dowif  fo  many  of  the  »ext  fguret  of 

tke'reTolvtnd,  as  there  v/^rc  peric^s  to  come  down,  when  yoii 

liegan  the  divifion. 

Rules  for  the  Square  Root  of  Vulga^i  Frac« 
TioNS  and  Mixed  Numbers. 

After  reducing  the  fra<flion  to  its  lowefl  terms,  foe 
this  and  all  otiier  roots ;  theu, 

1.  Extraft  the  root  of  the  numerator  for  a  new  nume* 
rotor,  and  the  root  of  the  denominator  for  a  new  denomi" 
nator,  which  is  the  beft  method,  provided  tlie  denomiia- 
tor  be  a  complete  power.     But  if  it  be  not, 

2.  Muhiply  the  numerator  and  denominator  together; 
and  the  root  of  this  produd  being  made  the  numerator 
to  the  denominator  of  the  given  fraftion,  or  made,  the 
denominator  to  the  numerator  of  it,  will  form  the  frac-. 
tional  part  required  : — Or, 

3.  Reduce  the  vulgar  fraftion  to  a  decimal,  and  e:c- 
tra(5l  its  root. 

4.  Mixed  numbers  may  either  be  reduced  to  im- 
proper fractions,  an4  extraded  by  the  firft  or  fecond 

Jule  J 
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rule  J  or  the  vulgar  fra<^ian  may  be  reduced  to  a  deci- 
mal, then  joined  to  the  integer,  and  the  ijot  oi  liie  whole 
sxtradled. 

Examples. 

1.  What  is  the  fquare  root  of  -Tri4^  ? 

By  Rule  I. 
T-f4ii^=T|-3T   5^(4  root  of  the  numerator. 
16 

1681(41  root  of  the  denominator. 
16 

81)81   Therefore  /T=^h9  root  of  the  given  fia<flioi2f. 
81 

By  Rule   2. 
i6x  1681  =  ^6896  and  >v/  26096^=164.     Then,. 
xV^'V=TV5--/r=,09756  + 
By  Rule  I. 
1681 )  i6(,oo95i8i4,394-.     And  ^',0095 18 1439=2: 
,09756-^. 

2.  What  is  the  fqaare  root  of  \i%\  ?  jinf,  -/-y,, 

3.  What  is  the  fc[uare  root  of  42^  ?:  jinf.  6t, 

Note.     In  cxtradling  the  ftjuare  or  cube   nxot-of  any  furd, 
number,  thefe  is  alway*  a  reniaindtr  or  fraciion   left,   when, 
the  root  is  found  ;   To  find  the  value  of  which,  the  commoa 
method  is,  to  aonex  j?>ajVj  of  cyplit.rs-to  the  rtiolvtnd,  for  the 
Tquare,  and /.r/vari-fj-   ©f  cvphcrs  to  that   of  the  cube,  which, 
makes  it   tedious  to  difcover  the  value  of  the  remainder,  es- 
pecially in  the  cube.     No%^'  this  trouble  may  be  faved  by  the 
following  method. 

In  the  fquare,  the  quotient  is  always  doubled  for  a. 
new  divifor  :.  Therefore,  when  the  work  is  completed, 
the  root  doubled  is  the  true  divifor,  or  denominator*  to^ 
its. owft  "fraction  ;  as,  if  the  root  be  12,  the  denominator 

wUl 

•  Thefe  denominators  glre  a  fmall  matter  too  much  in  tlite- 
fjuare  iout,  ajid  too  little  ia.  the  cube,  yet  they  will  be  fu&-)- 
citut  in.  common  ufe. 

T  2 
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will  be  24  ;  to  be  placed  under  the  remainder  ;  whiclk 
vulgar  fraftion,  or  its  equivalent  decimal,  muft  be  annex- 
ed to  the  quotient,  or  root,  to  complete  it. 

If  to  the  remainder  either  of  the  fquare  or  cube,  cy- 
phers be  annexed,  and  divided  by  their  refpedive  de- 
nominators, the  quotient  will  produce  the  decimals  be- 
longiag  to  the  root. 


APPLICATION  AND  USE  OF  THE  SQUARE 

ROOT. 

Problem,   I.      To  Jind  a  mean  proportional  between  ts^ 

nu?nbers. 

Rule.  Multiply  the  given  numbers  together,  and 
extra(5t  the  fquare  root  of  the  product ;  which  root  will 
be  the  mean  proportional  fought. 

Examples* 

What  is,  the  mean  proportional  betw-een^  24  and  96  I 
y^  96  X  24=4^ -^«^ 

JpROBLEM  II.     To  Jind  the  fide  of  a  Square  equalmhxt'A 
to  any  given  Superficies  nuhatever. 

Rule.     Find  the  /Ireax  and  the  fquare  root  is  th^ 
^de  ojf  the  ^uare  fought.. 

E    X    A    M    F    L    1    S. 

1.  If  the  area  of  a.  circle  bg  184,125  5  what  is  thjs 
■fide  of  a  fquare  equal  in  area,  thereto  ? 

^  184,125=  1 3,569  -f.     Jnf 

2.  If  the  area  of  a  triangle  be  160  ;  what  is  the  fide 
ff  a  fquare  equal  io  area  thereto  i* 

V         i^  I  $0=  1 2,649 4-     -^^f' 

PfieB. 
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Prob.  III.  A  certain  General  has  an  army  of  5625 
me;i ;  pray  how  many  muft  he  place  in  rank  and  file,  t* 
form  them  into  a  fcjuare  ? 

V  5^25=75  >^«/*' 

Prob.  IV.  Let  10952  men  be  fo  formed,  as  that  the 
T^^jmber  in  rank  may  be  double  the  file. 

y^ — ^^=74  in  file,  and  74 X  2=  148  in  rank, 

Prob.  V.  If  it  be  required  to  place  2Q16  men  fo  as 
that  there  may  be  56  in  rank  and  36  in  file,  and  to  fland 
4  feet  diftance  in  rank,  and  as  much  in  file  ;  how  much 
ground  do  they  ftand  on  ? 

To  anfwer  this,  or  any  of  the  kind,  ufe  the  following 
proportion  : — As  unity  :  to  the  diftance  : :  fo  is  the  num- 
ber in  rank  lefs  by  one  :  to  a  foi^rth  number; — next,  da 
the  fame  by  the  file,  and  multiply  the  two  numbers  to- 
getheF,  found  by  the  above  proportion,  and  the  product 
will  be  the  anfwe^.f 

As  I  :  4  ::  56 — i  :  220.  And  as  I  :  4  :;  36 — i  : 
.140.     Then,  220 X  140=30800  fquare  feet,  the  Jnfi. 

Prob.  VI.  Suppofe  I  would  fet  out  an  orchard  of 
600  trees,  fo  that  the  length  (hall  be  to  the  breadth  as 
3  to  2,  and  the  diftance  of  each  tree,  one  from  the  oth- 
er, 7  yaids  ;  how  many  trees  muft  it  be  in  length,  and 
how  many  in  breadth  ;  and  how  many  fquare  yards  of 
ground  do  they  ft  and  on  ? 

To 

*  If  you  would  have  the  number  of  raen  be  double,  triple, 
or  quadruple,  &c.  as  many  in  rank  as  in  file  ;  extratSl  thefquare 
root  of  ^,  J,  ^,  &c.  of  the  glvcH  number  of  men,  and  that  will 
be  the  number  of  men  in  file,  which  double,  triple,  quadruple, 
Sec.  and  the  p:odu(^  will  be  the  number  la  rank. 

f  The  above  rule  will  be  found  ufcful  in  planting  trefs, 
.kaving  the  diftance  of  ground  beiwcca  each^iveii. 
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To  refolve  any  <]^ueftioa  of  this  nature  j  fayj  !as  the  ra- 
tio ia  Icngtli :  is  to  the  ratio  in  breadth  ::.  fo  is  the  nuru- 
ber  of  trees  :  to  a  fourth  number  ;  whofe  fquare  root  is- 
the  number  in  breadth  ;  - — And  as  the  ratio  in  breadth  : 
is  to  the  ratio  in  length  : ;  fo  is  the  number  of  trees  ;  to 
a  fourth,  whofe  root  is  the  number  in  length. 

As  3  :  2  ::.  6oo  :  4C0.  And  a/  400 .==20==  number 
in  breadth. 

As  2  :  3  ::  600  :  900.  x\nd  y'  900=30=number 
in  length. 

As  [  :  7  ::  30 — i  :.  203.  Ai>d  as  y  17::  20 — i  :. 
to  T33.  And  2Q3  X  153  =  26999  f<^uare  yards,  the  An* 
Jkver. 

Prob.  Vir.  Admit  a  leaden  pipe  -I  inch  diameter 
will  fill  a  cidern  in  3  hours  ;  I  demand  tlie  diameter  of 
another  pipe,  which  will  fill  the  fame  cidern  in  i  hour. 

K-ULE.  As  the  given  time  is  to  the  fquare  cf  the  giv- 
en diameter,  fo  is  the  required  time,  to  the  fquare  of  the 
required  diameter.  :j— ,75  ;  and  ,75  X  , 75=^,5625  :, 
Then,  As  3h.  :  ^^62^  ::  ik.  :.  1,6875  inverfely,  and 
y'ij6B75==i,3  ^^^^^  nearly,  Jnfwet:. 

Prob.  VILI.  Ifa  pipe,  whofe  diameter  is  1,5  inch,. 
^11  a  cillern  in- 5.  hours  ;  in  what  time  wilha  pipe,  whofe-. 

ciaiueter  is  3,5  incht^s  fill  the  lame,?. 

Ij5  X  I  >5  =  2,-25  ;  and  '^y^  X  3,5  =  12,25  :  Then,  As 
2,25  :  5  ::  12,25  •  >9^  hour,  inverfely,=:54min.  36  fee. 

Proe.  IX.  If  a  pipe,  6  inches  bore,  will  he  4  hours  in 
running  off  a  certain  quantity  of  water  ;  in  what  lime 
will  3  pipes,  each  4  inches  b6re,^,bs  in  difchaiging; double 
the  quantity  ?  ' '  .  '  '  ' 

6x6=36,  4X4=16,  and  16x3=48.     Then,- as 
3:6  :  4h.  ::  48  :  3h.  inverfely,  and  as  iw.  :  30.  ::  2w. 
Oh.-  jinfiucr. 
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P&€l.  X.  Given  the  diameter  of  a  circle  to  make 
another  circle,  which  ftiall  be  2,  3,  4,  &c.  times  greates 
•r  lefs  than  the  given  circle. 

Rule.  Square  the  given  diameter,  and  if  the  rcqiiir- 
«d  circle  be  greater,  multiply  the  fqaare  of  the  diameter 
by  the  given  proportion,  and  the  root  of  the  produ<5l  will 
be  the  required  diameter  ; — But  if  the  required  circle  be 
lefs  ;  divide  the  fquarc  of  the  diameter  by  the  given  pro- 
portion, and  the  root  of  the  quotient  will  be  the  diame- 
ter required. 

There  is  a  circle,  whofe  diameter  is  4  inches  ;  I  de- 
wand  Ih^  diameter  of  a  circle  3  times  as  large  ? 

4Xv=i6;  and  16x3=^48;  and  V  48=6,928  + 
inches,  AnJ'wer, 

pROB.  XI.  To  £nd  the  diameter  of  a  circle,  equal 
in  area  to  an  eliipfis  (or  oval)  whofe  tranfvevfe  and  con- 
3<igate  diameters  are  given.* 

Rule.  Multiply  the  two  diameters  <5f  the  eliipfis  to- 
gether ;  and  the  Square  Root  of  that  prodi^tft  will  be  the 
diaaieter  of  a  circle  equal  to  the  eliipfis. 

Let  the  tranfverfe  diameter  of  an  eliipfis  be  48,  and  the 
conjugate  36  ;  what  is  the  ammeter  of  an  equal  cixcle  I 

48  X  36=:i72'8,  and  v^  17 28=41, 569 -|-t.he-w?,^ty^r, 

pROE-  XII.  Two  fhips  fail  from  the  fame  port ;  one 
goes  due  north  45  leagues,  and  the  other  due  weft  76 
leagues :  How  far  are  they  afimder  ? 

45X45  =  2025.  76X76=5776.  Then,  5776x2025 
5=780,  and,  *»/  78oi=;88,32  leagues,  the  Anfiver. 

EXTRACTION 

•  The  tranfverfe  and  conjugate  are  the  longeft  and  {hortefl 
diameters  of  an  ellipiis ;  they  pafs  through  the  centre,  afi<^ 
crofs  each  other  at  right  angles. 
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EXTRACTION  OF  THE  CUBE  ROOT. 

A  Cube,  is  any  number  multiplied  by  .}ts /quare.  To 
extradi  the  cube  root,  is  to  find  a  number  which  being 
multiplied  into  its  fquare,  (hall  produce  the  give^i  number. 

FIRST  METHOD. 

Rule  i.  Separate  the  given  number  into  periods^ 
three  figures  each,  by  putting  a  point  c^ver  the  unit  figu« 
and  every  third  figure  beyond  the  place  of  units. 

*   2.     Find  the  oreatell  cube  In  the  left  hand  period,  and^j 
put  its  root  into  the  (juoticnt.  ;,         .>. 

^  5.  SubtraA  the  cube>  tlxis  found,  from  the  faid  period, 
and  to  the  remainder  bring  down  the  next  period,  and 
call  this  the  dividend. 

,4.    Multiply  the  fc^uare  of  tl\e  .quotient  by  3.0c,  c:."- 
ing  it  the  triple  fquare,  and  the  quotient  by   30^   calling 
it  the  triple  quotient,  and  the  funi  of  thefe  cidl  the  d't-' 
viJor» 

5.  S^'tk  how  often  the  divlfor  may  be  had  In  the  divi- 
^sci^di  and  place  the  refuit  in  tht  quotient. 

<5.  Multiply  the  triple  fquare  by  the  lad  quotient 
figure,  and  v/rite  the  product  under  this  dividend  ;  mul- 
tiply the  fquare  q£  th.e  lall  quotient  figure  by  the  triple 
quotient,  and  place  this  product  under  the  laft  ;  under 
all,  fet  the  cube  of  the  laft  quotient  figure,  and  call  their  ' 
fum  \.\\z  fultr abend, 

'  7.  Subtra(St  the  fubtrahend  from  the  dividend,  and  to. 
the  remainder  bring  down  the  next  period  for  a  new  div- 
idend, with  which  proceed  as  before,  and  fo  on  till  the 
whole  be  finifned. 

Note,  The  fame  rul^  muft  be  ohfervcd  for  continuing  the 
pperation,  dnd  pointing  for  decimals,  a»  iu  tlie  fquare  root. 

Examples* 
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Examples. 
I.     Required  the  cube  root  of  436036824287  ? 

436o26824tS7(7j83  the  root. 
343 


ift  DiTifor=i49io)93036=ifl  Dividend. 

73500 

5250 

125 


78875=1(1  Subtrahend, 


2U  I>ivifor=i687750)i4i6i824=zd  Dividend, 


T3500000 
1440CO 


1 3  644512= 2d  Subtrahend, 


-3d  Divifor=i7  239i940-)5i73i2287=3d  Dividend, 


517107600 

204660 

27 


5i73i2287=i3d  Subtrahend. 


The  Method  of  Operation. 
7x7x300=  14700=1  ft  Triple  fquare. 

•7  i^  30  =  ^  2ic=i{l  Triple  quotient, 

i49ib=ift  Divlfor. 

14700  X  5  =  .  73JOO 

5x5x210  =  5250 

^X5X5       =  125 

78875=  ift  Subtrahend. 

I  Crt tried  over. 
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Brought  over. 

yS^75>^  30©  ^=  1687500  «=  ad  Triple  fquare. 
•  .75  X  30  «        a 250  «B  ad  Triple  qaoticBt* 


1689750  =  ad  Divifor. 


16S7500  X  8  «=  1350P000 
aa5o  X  5  X  8  ^=  144000 
8x8x8       =  51* 


z 364451a  «=c  ad  Subtrahend. 


758  X  758  X  300  =  172369200  =  3d  Triple  fquare. 
758  X  30  fc=  aa74Q  =  3d  Triple  ^otient. 


17  2391940  :*=  ^  Divifor* 


172369200  X  3  «=«  517  107600 
..a27  40  X  3  X  3  ^"  204660 
5x3x3  =  27 

5 1 731 2287  =  3d  Subtrahend. 

2,     What  is  the  cube  root  of  34965783  ? 

^nftifer  32^* 
■^.     What  is  the  cube  root  of  84,604519  ? 

Anfnver  4>39» 

4.  What  is  the  cube  root  of  ,008649  \ 

Anjwer  ,2G52-}"» 

5.  What  is  the  cube  root  of  y Jy  ? 

Anfwer  4* 

Tojind  the  true  denominator,  to  he  placed  Under  the  remain* 
der,  after  the  operation  is^TiiJhed. 

In  the  extraction  of  the  cube  root,  the  quotient  ia 
faid  to  be  fquared  and  tripled  for  a  new  divifor  i 
But  is  not  really  fo,  till  the  triple  number  of  the  quO" 
tient  be  added  to  it  ;  therefore,  when  the  opera- 
tion is  iinifhed,  it  is  but  fquaring  the  quotient,  01 
root,  then  multlplyino  it  by  3,  and  to  that  numbei 
adding   the    triple  number  of  the  root,   when  it  wil 

become 
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become  the  divifor,  or  true  denominator  to  its  own  frac- 
tion, which  fraftion  muft  be  annexed  to  the  quotient,  to 
complete  the  root. 

Suppo''.^  the  root  to  be  12,  when  fquared  it  will  be 
144,  and  multiplied  by  3,  it  makes  432,  to  which  add 
36,  the  triple  number  of  the  root,  and  it  produces  46S 
for  a  denominator. 


SECOND    METHOD. 

%  Rule  i. — Having  pointed  the  given  number  into  pe- 
riods of  three  figures  each,  find  the  greateft  cube  in  the 
left  hand  period,  fubtra6ling  it  therefrom,  and  placing  its 
root  in  ihe  quotient  ;  to  the  remainder  bring  down  the 
next  period,  and  call  it  the  dividend, 

2.  Under  this  dividend  write  the  triple  fquare  of  the 
root,  fo  that  units  in  the  latter  may  Hand  under  the  place 
of  hundreds  in  the  former  ;  and  under  the  faid  triple 
fquare,  write  the  triple  root,  removed  one  place  to  vbe 
right  hand,  and  call  the  fum  of  thefe  the  div'ifor. 

3.  Seek  hov^'  often  the  divifor  may  be  had  in  the  divi- 
dend, exclufive  of  the  place  of  units,  and  write  th«  rtiiult 
in  the  quotient.  - 

4.  Under  the  divifor  write  the  product;  of  the  triple 
fquare  of  the  root  by  the  laft  quotient  figure,  fetting 
down  the  unit's  place  of  this  lice,  under  the  place  of  teUvS 
in  the  divifor  ;  u^der  this  line,  write  the  product  of  the 
triple  root  by  the  fquare  of  the  laft  quotient  figure,  fo  as 
to  be  removed  one  place  beyotid  the  right  hand  fi^rure  of 
the  former  ;  and,  under  this  line,  removed  one  place  for- 
ward to  the  right  harid,  write  down  the  cube  of  the  latl 
quotient  figu'-e,  an  J  call  their  fum  the  fuhtrahend, 

.       5.  Subtrac":   the    fubtrahend   fium   the  dividend,   and 
"t®  the  rem2^i:4uer  bring  down  the  next  period  for  a  new 

U  dividend. 
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dividend,  with  which  proceed  as  before,  and  fo  on,  till  the 
whole  be  finifhed. 

—  Example. 

Required  the  Cube  root  of  16194277  ? 

if6[94277(253r=Root. 
8 


8 1 94       =  Firft  dividend. 


12-  :=  Triple  fquare  of  2. 

6  =  Triple  of  2. 


1^6  =  Firft  divifor. 


60  =r  Triple  fquare  of  2  multiplied  by  5. 

150         =:  Triple  of  2  multiplied  by  the  fquare  of  5. 
125       =  Cube  of  5. 


7625        =  Firft  fubtrahend. 


569277=:  Second  dividend. 


1875     =^  Triple  fquare  of  25. 
25   =  Triple  of  75. 


18825   ^=  Second  divifor. 


^^1$     =  Triple  fquare  of  25  multiplied  b)''  3. 
675   z=.  Triple  of  25  multiplied  by  fquare  of  3, 
27=  Cube  of  3. 


569277=:  Second  fubtralie*nd. 


First  Method  hy  APPROXIMATiON. 

P.ULF.  I.— Find  by  trial,  a  cube  near  to  the  given  num- 
ber,,c^nd  call  it  the  fuppcfrJ  cube. 

2.   Then, 
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2.  Then,   as  twice  the  fuppofed  cube,   added   to  the 
given  number,  is  to  twice  the  given  number,  added  to  the 

fuppofed  cube,  fo  is  the  root  of  the  fiippofd  cube,  to  the 
true  root,  or  an  approximation  to  it. 

3.  By  taking  the  cube  of  the  root,  thus  found,  for  tlie 
fuppofed  cube,  and  repeating  the  operation,  the  root  wiU 

be  had  to  a  greater  degree  of  exaftn^fs. 

Example. 

It  is  required  to  find  the  cube  root  of  54854153  ?  Let 
6 ^ooooooz=.f iippofed  cube,  whofe  root  is  4CO  ; 
•Then     64000000  54854153 

2  2 


128000000    109708306 
54854153     64000000 


As  182 854153  :  173708306  :  :  4Q0 

^OQ 


I  ^2854153  )6c;4>3332i40o(379=r<>9//;f^//y. 
Again,  kt  S ^^399 $9 ^f"ppcfd  cube,  whofe  root  is  379. 

Then,       54439939  54^54153 

2  ^ 


108879878     109708306 
54854153     54439939 


As  1637340^1   :   164148245  ::  379 

379 


1477334205 
1149037715 

492444735 


^63734030^22 1 2184855)379,958793  +  = 
—  (Rooi  correal. 

Second 
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Secojjd  Method  hy  APPROXIMATION.         1 

Rule  i.— Divide  the  refolvend  by  three  times  the  af- 
liinud  root,  and  referve  the  quotient. 

2.  Subtrail  one  tvi-elfth  part  of  the  fquare  of  the  af- 
fnmed  root  from  the  quotient. 

3.  Extraft  the  fquare  root  of  the  remainder. 

4.  To  this  root  add  one  ha'v  of  the  alTumcd  root,  and 
the  fum  will  be  the  true  root,  or  an  approximation  to  it  ; 
; — Take  this  approxfmation  as  the  afiiuned  root,  and,  by- 
repeating  the  procefs,  a  root  farther  approximated  will  be 
found,  which  operation  may  be  farther  repeated  as  often 
as  necefTary,  and  the  root  difcovered  to  any  afiigned  ex- 
a-itnefs. 

Note.  Tn  order  fo  find  the  value  of  the  firll  afTumed  root,  in  this 
er  aEy  other  power,  divide  the  reiblvend  into  periods  by  beginning  at 
x\w  place  of  units,  and  including  in  each  period,  fo  many  figures 
as  there  are  units  in  the  exponent  of  the  root  ■;  viz.  3  figures  in  the 
.'ube  root  ; — 4  for  the  biqnadrate,  and  fo  on  :  Then  by  a  table  of 
powers,  or  otherwife,  fi,nd  a  figure,  which,  (being  involved  to  the 
power  whofe  exponent  is  '.he  fame  with  tliat  of  the  required  root)  is 
rheneareft  to  the  value  of  the  firfl  period  of  the  refolvend  at  the  left 
hrixid.  ;  and  to  that  figure  annex  fo  m  ioy  cyphers  as  there  are  periods 
remaining  in  the  integral  part  of  the  refolvend  ;  this  figure,  with 
the  cyphers  annexed,  will  be  the  afTumed  root :  And  it  is  of  no  im- 
portance whether  the  figure  thus  chofen,  be>  when  involved,  greater 
•r  lefs  than  th«  left  hand  period. 


I.  What  is  the  cube  root  of  436036824287  ? 
^ooorraffumed  root. 
8 


21,000)436036^24287(20763658,2994 
Subtr.  7000x70^0-^12=4083333,3333 


^  16680324,9661  =4084,15 
jldd  X  the  ajfumed  roQtyZz  3500 

^aJ  it  ^ives  the  approximated  root  =  7584, 1 5. 

For 
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For  the  fecop.d  operation,  ufe  the  approximated  root  as 
tlie  aflumed  one,  and  proceed  as  above. 

Third  Method,  l^y  APPROXIMATION. 

1.  Aflfume  the  root  in  the  ufual  way,  then  muhiply  the 
fquare  of  the  affamcd  root  by  3,  and  divide  the  refolvend 
by  this  produd  ;  to  this  quotient  add  y  of  the  aiTumed 
root,  and  the  fum  will  be  the  true  root,  or  an  approxima- 
tion to  it. 

2.  For  each  fucceeding  operation  let  the  lall  approx- 
imated root  be  the  aflumed  root,  and  proceeding  in  this 
manner,  the  root  may  be  extradled  to  any  afligned  exa^c- 
nefs. 

What  is  the  cube  root  of  7  ? 


Let  the  alTumed   root   be  2.      Then  2x2X3=12 
the  divifor. 

i2)7,o(,583,  to  this  add -f- of  2  =  1,333,  &c.  ^^^^  ^s» 
^83-i-i}333=i)9i6  approximated  root. 

Now  aiTume   1,916  for  the  root,  then,  by  the  {econd 


procefs,  the  root  is 2-  -\'-\X  1,916— 1,91 2'6,  &c. 

3X1,91^ 

APPLICATION  a^d  USE  0/  the  CUBE  ROOT. 

1.  To  find  ^wo  mean   proportionals  between  any  two 
given  numbers. 

Rule  i. — Divide  t\iz  greater  by  the  lefs,  and  extract 
the  cube  root  of  the  quotient. 

2.  Multiply  the  root,   10   found,   by  the  lead  of  the 
given  numbers,  and  the  product  will  be  the  leajl. 

3.  Multiply  this  product  by  the  fame  root,  and  it  v/ilji 
*givc  the  gre ateil. 

U  2.  ExAajPJUES. 
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Examples. 

r.  What  are  the  two  mean  proportionals  between  6 
and  750  ? 

750-^6=125,  and  ^/  125  =  5^.  Then  5  X  6=:30rrleafly 
and  30x5=150=  greateli.  Anf.  30  and  15®. 

Proof.    As  6  :  30  ; :  150  :  750. 

2.  What  are  the  two  mean  proportionals  between  ^(f 
and  19208  ?  ^w/".  392  and  2744. 

i\^')/£'  The  folid  contents  of  fimilar  figures  are  in  proportion  to 
each  other,  as  the  cubes  of  their  fimilar  fides  or  diameters. 

3.  If  a  bullet  6  inch(?s  diameter  weigh  32];^,  WTiat 
will  a  bullet  of  the  fame  metal  weigh,  whofe  diameter  i^ 
3  inches  ? 

6x6x6=2-16.  3x3X3=27.  As2i6r32j^:r 
27  :  4it„  Anf. 

4.  If  a  globe  of  filver  of  3  inches  diameter,  be  worth 
^45,  what  is  the  value  of  another  globe  of  a  foot  diame- 
ter I 

3X3X3=27-     12x12X12=1728-     As  27:  45;.' 

1728  :.  ;r288o  Anf, 

•  The  fide  of  a  cube  being  given,  to  find  the  fide  of  that 
cube  whish  fhall,  be  double,  triple,  &c.  is  quantity  to  the 
given  cube. 

Rule. — Cube  your  given  fide,  and  multiply  it  by  the 
given  proportion  between  the  given  and  required  cube, 
and  the  cube  root  of  the  prcduft  will  be  the  fide  fought. 

5.  If  a  cube  of  filver,  whofe  fide  is  4  inches,  be  worth- 

^50,  1  demand  the  fide  of  a  cube  of  the  like  filver,  whofe 

value  fhall  be  4  times  as- much. 

3 
4X4X4=64,   &   64X4=256.  -v/  256  —  6,3494-  inch* 

's,  Anf 

6.  There  is  a  cubical  vefiel,  whofe  fide  is  2  feet  :  I 
demand  the  fide  of  a  veflel,  which  ihall  contain  •  three 
times  as  much  ? 

2  X  2.x  2  =  8,  and  8x3=24.  ^  24=2,884=2  feet,  lof 
inch<\v^  Arf 

7.  The 
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7.  The  diameter  of  a  bufhel  meafure  being  1  Sc- 
inches, and  the  height  8  inches  ;  I  demand  the  fide  af 
a  cubic  box,  which  Ihall  contain  that  quantity  ? 

Anf.    12,908  inches » 

8.  Suppofe  a  fhip  of  500  tons  has  89  feet  keel,  36 
feet  beam,  and  is  fixteen  feet  deep  in  the  hold  ;  What 
are  the  dimenfions  of  a  fliip  of  200  tons,  of  the  fame 
mould  and  (hape  ? 

89  X  89  X  89=:704969=ciibed  keel. 
As  500  :  200  :;   704969  :  281987,6  cube  of  the  re- 
quired kefl, 

^^28 1 987,6=65. 57  feet  the  required  keel. 

As  89  :  65,^57  : :  36  :  26,522=261-  feet,  beam, 
nearly. 

As  89  :   65,57::    16   :   11,7  feet,  depth  of  the  hold.. 

ExTRACTraN  of  the  BIQUADRATE  ROOT.       . 

Rule. — Extract  the  fquare  root  of  the  refolvend,  and 
then,  the  fquare  root  of  that  root,  and  you  will  liave  the 
biquadrate  root. 

What  is  the  biquadrave  root  of  20736  .^ 


20736( 
I 

^44 

144(12 

root  required. 

24)107 
96 

22)44- 
44 

284)1136 
1136 

.  . 

5^  A  P  P  R  O  X  I  M  A  T  I  O  N. 

Method     i. 

1.  Divide  the  refolvend  hj  fx  times  the  fquare  of 
the  affumed  root,  and  from  tjie  quotient  f*ibtra6l  V-g-  F^rt 
of  the  fquare  of  the  affumed  root. 

2.  Extrad  the  fquare  root  of  the  remainder. 

3,     Add. 
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3.  Add  y  of  the  alTumed  root  to  the  fquare  root, 
arid  the  fum  will  be  the  true  root,  or  an  approximatioH 
to  it. 

4.  For  every  fucceeding  operation  (either  in  this  or 
in  the  following  metliod)  proceed  in  the  fame  manner  as 
in  the  firft,  each  time  uling  the  lad  approximated  root 
for  the  alTumed  root. 

•  • 

The  biquadrate  root  of  20736  is  required. 
Heref  10  is  the  ajfumed  Root. 
10  X  10  X  6=600)20736(34,56 


a/  29,0044=^5, 3S 
Md  \  of  I Q— 6,66 


Approximated  root  12,04,  ^^  ^^  made  the 
ajfuraed  root  for  the  next  operation. 

Method     2. 

Divide  the  refolvend  by  four  times  the  cube  of  the  af- 
fumed  loot  :  To  the  quotient  add  three  fourths  of  the  af- 
fumed  root,  and  the  fum  will  be  the  true  root,  or  an  ap- 
proximation to  it. 

JLet  the  biquadratic  of  20736  be  required,  as  before. 

The  ajfumed  root  is  10. 
lOX  10  X  10X4=4000)20736(5,184 
Add  \  of  10=7,5 


Approximated  root  12,684,  ^^  ^^  mside  the  af 
fumed  root  for  the  next  operation. 

EXTRAGTION   of  the  SUP.SOLID   ROOT, 
i?y   APPROXIMATION. 

A  particular    Rule. 

I.  Divide  the  refolvend  hj  Jive  times  the  affumed 
root,  and  to  the  quotient  add  otie  twentieth  part  of  the 
fourth  power  of  the  fame  root, 

2.     From 
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2.  From  the  fquare  root  of  this  fum  fubtradl  ene 
fourth  part  of  the  fquare  of  the  affumed  root. 

3.  To  the  fquare  root  of  the  remainder  add  one  half 
of  the  affumed  root,  and  the  fum  is  the  root  required,  or 
an  approximation  to  it. 

}irjte>  This  Rule  will  give  the  root  true  to  flue  places,  at  the 
Icaft,  (and  generally  to  eight  or  nine  places)  at  the  firft  procefs. 

Required  the  furfoiid  Root  of  28 195062 1875  ? 
too—ajjwnfd  root. 
5 


leoo"!     28,1950621,875  quotient. 
Sji/d  40oX;ooX2ooX20oH-aoJ  =80000000 


\/36i95o62i,875=i9025  riear- 
Subtra&y      200X  200 -r  4=10000     f^J- 


\/90Z5=95 
Add  ha  f  the  a£umei  root  =100 

Root    195 
f  required. 

A  General    RULE  for   extraEling  the  ROOTS  of  all 
POWERS. 

R-ULE  *  I. — Prepare  the  given  number,  for  extrac- 
tion, by  pointing  off  from  the  unit's  place,  as  the  re- 
quired root  dire£ls. 

2.     Find 

•  The  cxtrading  cf  roots  of  very  high  powers  will,  by  this  rule, 
be  a  tedious  operation  : — The  followiog  methed,  when  practicable, 
will  be  much  more  convenient. 

\\^hen  the  index  of  the  power,  whofe  root  is  to  be  extracfted,  is  a 
compcfite  number,  take  any  two  or  mcic  indices,  whcfe  produft  is 
equal  to  rhe  given  index,  and  excraA  out  of  the  given  number  a  root 
anfwering  to  another  of  the  indices,  and  fo  on,  to  the  laiL 

Thus,  the  fcurth  root=:fquare  root  of  the  fquare  root  ;  the  fbxth 
root=fq'iare  root  of  the  cube  root  ; — ^the  eighth  root=fquare  root 
ef  the  fourth  root : — the  ninth  root=the  cube  root  of  the  cube 
root ; — the  tenth  root=fquare  root  of  the  £fth  root  ; — the  twelfth 
root=cube  root  of  the  fourth,  &c. 
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2.  Find  the  firft  figure  of  the  root  by  trial,  or  by  in. 
fpedtion  into  the  Table  of  Powers,  and  fubtra£l  its  powei 
from  the  left  hand  period. 

3.  To  the  remainder  bring  down  the  firll  figure  in 
the  next  period,  and  call  it  the  dividend. 

4.  Involve  the  Foot  to  the  next  inferior  power  to  that 
which  is  given,  and  multiply  it  by  the  number,  denoting 
thfe  given  power,  for  a  di'vifor. 

5.  Find  how  many  times  the  divifor  may  be  had  in' 
the  dividend,  and  the  quotient  will  be  another  figure  of 
the  root.   - 

6.  Involve  the  whole  root  to  the  given  power,  and^ 
fubtraft  it  from  the  given  number  as  before. 

7.  Bring  down  the  firft  figure  of  the  next  period  to 
the  remainder  for  a  new  dividend,  to  which  find  a  new  di- 
vifor, as  before,  and,  in  like  manner,  proceed  till  the 
whole  be  finiihed. 

Examples. 
I.     What  is  the  cube  root  of  20346417  ? 

3  20346417(273 

2  =        S       =1(1  Subtrahend. 

2X3    =    12)123  =  Dividend. 

3 
27        =  19683  =  2d  Subtrahend. 


27  X  3=  2187)6634  =r  2d  Dividend. 


273'  =       2034^417  =:  3d  Subtrahend. 


The  Method  of  Operation. 
2  X  2  X  2=8  root  of  the  firft  period,  or  id  fubtrahend. 
2x2  =  4  (=:iiext  inferior  power)  and, 

4X3 
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X3(the   index  of  the  given   power)  =  12,  ift;  divif. 
sy  X  27  X  27  =  196^5= 2d  fubtrahend. 
57  X  27=229  (next  inferior  power)  and, 
729X3(=indtx  of  the  given  power)  =  2i87=2d  div, 
•73  X  273  X  273  =  20346417  =  3(1  fubtrahend. 
2.     What  is  the  biquadrate  root  of  34827998976  ? 


Of  proportion  in  GENERAL. 

Numbers  are  compared  together  to  difcover  the  rela- 
ions  they  have  to  each  other. 

There  muft  be  two  numbers  to  form  a  comparifon  : 
The  number,  which  is  compared*  being  v/ritten  firft,  is 
ailed  the  antecedent ;  and  that,  to  which  it  is  compared, 
he  confequent. 

Numbers  are  compared  with  each  other  two  different 
rays  :  The  one  comparifon  confiders  the  difference  of  the 
wo  numbers,  and  is  called  Arithmetical  Relation,  the 
lifFerence  being  fometimes  named  the  Arithmetical  Ratio  ; 
md  the  other  confiders  their  quotienty  wkich  is  termed 
geometrical  Relation,  and  the  quotient,  the  Geometrical 
R^atio.  Thus,  of  the  numbers  12  and  4  ;  the  difference,  or 
Arithmetical  Ratio,  is  12 — 4=8  ;  and  the  Geometrical 

12 
Ratio    is — zr  3  .* 

4 
If  two  or  more,  couplets  of  numbers  have  equal  ra- 
lios,  or  differences,  the  equality  is  termed  proportion  ; 
md  their  terms  fimilarly  profited,  that  is,  either  all  the 
rreater,  or  all  the  lefs  taken  as  antecedents,  and  the  rell 
is  confequent?,  arc  called  proportionals.  So,  the  two 
:oupjets,  2,  4,  and  6,  8,  taken  thus,  £,  4,  6,  8,  or  thus, 
\i  2,  8,  6,  are  arithmetical  propartionals  ;   and  the  two 

couplets, 

•^Ratios  are,  here,  always  confidered  as  the  refult  of  the  g<-eater 
:erm  of  comparifon  diminifhed,  or  divided  by  the  lefs ;  not  regard- 
ing whicii  of  them  be  tXe  antecedent, 

/ 

/ 


240         PROPORTION  in  GENERAL. 

couplets,  2,  4,  and  8,  i6,  taken  thus,  2,  4,  8, 16,  of  thufs,-^ 

4,  2,  16,  8,  are  geometrical  proportionals  * 

^   . 
Proportion  is  diftinguifhed  rnto   continual  and  difcon- 

tinual.      If,  of  feveval  couplets  of  proportionals,  written 

down  in  a  feries,   the  difference  or  ratio  of  each   confe- 

quep.t,  and  the  antecedent  of  the  next  following  couplet, 

be  the   fame   as  the   common  difference  or  ratio  of  the 

couplets,  the  proportion   is  faid  to  be  continual,  and  the 

numbers  themfelves,  a  feries  of  continual  proportionals,  or 

an  arithmetical  or  geometrical  proportion.    So  2,  4,  6,  8 

form  an  arithmetical  proportion  ;  for  4 — 2=6 — 4=:8 — 

6=z2  ;  and  2,  4,   8,  16,   a  geometrical   proportion  ;  for 

4 *? t  6 ^  I 

a-— 4: —  "g   — ■*• 

Note.  It  is  common  to  read  the  geometricals  7.  :  4  '.:  $  :  16  : 
Thus,  2  is  to  4  as  8  is  to  1 6,  or  As  a  to  4  fo  is  8  to  1 6. 

But  if  the  difference  or  ratio  of  the  confequent  of  one 
couplet,  and  the  antecedent  of  the  next  couplet  be  not  the 
fame  as  the  common  difference  or  ratio  of  the  couplets, 
the  proportion  is  faid  to  be  d-fcontinual.  So  4,  2,  8,  6, 
are  in  difcontinued  arithmetical  proportion  ;  for  4 — 2=r8 
— 6=2rrcommon  difference  of  the  couplets,  8 — 2=z6z= 
difference  of  the  confeq-nent  of  one  couplet  and  the  an- 
tecedent of  the  next  ;  alfo,  4,  2,  16,  8  are  in  difcontin- 

4      16 
ued     geometrical     proportion    :      For — z= — 1=2  = 

2        8 

16 
common    ratio    of    the    couplets,     and — rrSzr  ratio  of 

2 
the  confequent  of  one  ccuplet  and  the  antecedent  of  the 
next. 

ARITHMETICAL 

*  Four  numbers  are  faid  to  be  rec/p'nr  il/y  or  htnjerf'  /y  yropor- 
tional,  when  the  fourth  is  Icfs  than  the  fecond,  by  as  many  times  a-s 
the  diird  is  greater  than  the  firl?:,  or  when  the  firft  to  the  third,  is  as 
the  fourth  to  th.e  fecond,  iind  i-ice  'z.'erja.  Thus  2,  9,  6  af:d  3  are 
reclprocai  propcri;lopais- 
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ARITHMETICAL  PROPORTION. 

Theorem  i.  If  any  four  quantities,  2,  4,  6,  8,  be 
in  Arithmetical  Proportion,  the  fum  of  the  two  means 
is  equal  to  the  fum  of  the  two  extremes. 

And  if  any  three  quantities,  2,  4,  6,  be  in  Arithmet- 
ical Proportion,  the  double  of  the  mean  is  equal  to  the 
fum  of  the  extremes. 

Theorem  2.  In  any  continued  arithmetical  propor- 
tion, I,  3,  5,  7,  9,  II,  the  fum  of  the  two  extremes, 
and  that  of  every  other  two  terms,  equally  diftant  from 
them,  are  equal  :  Thus,  i +  1 1=^3 +  9=5 -fy. 
,  -^^  When  the  number  of  terms  is  odd,  as  in  the  propor* 
tion  3,  8,  13,  18,  23,  then  the  fum  of  the  two  extremes 
being  double  to  the  mean,  or  middle  term,  the  fum  of 
any  other  two  terms,  equally  remote  from  the  extremes, 
muft  likewife  be  double  to  the  mean. 

Theorem  3.  In  any  continued  arithmetical  propor- 
tion, 4,  4-f-2,  4-1-4,  4 -f.  6,  4-1-8,  Seethe  laft  or  greate^ 
term  is  equal  to  the  firil  or  leaft  more  the  common  dif- 
ference of  the  terms  drawn  into  the  number  of  all  the 
terms  after  the  firft,  or  into  the  whole  number  of  the 
terras,  lefs  one. 

Theorem  4.  ^  The  fum  of  any  rank,  or  feries,  of 
quantities  in  continued  arithmetical  proportion,  1,  3,  c, 
7,  9,  II,  is  equal  to  the  fum  of  the  two  extremes  mul- 
tiplied into  half  the  number  of  terms.* 

ARITHMETICAL 

*  The  fame  thing  alfo  holds,  when  the  number  of  terms  \$ 
odd,  as  in  the  feries  4,  8,  iz,  16,  ao ;  for  then,  the  mean,  or 
middle  term,  being  equal  to  half  the  fum  of  any  two  terms, 
equally  diQant  from  it  on  contrary  fides,  it  is  obvious  that 
the  value  of  the  whole  feries  is  the  fame  as  if  every  term  there- 
of were  equal  to  the  mean,  and  therefore  is  equal  to  the  mean 
(or  half  the  fum  of  the  two  extremes)  multiplied  by  the  whole 
jumber  of  terms ;  or  to  the  fum  of  the  extremes  multiplied  by 
half  the  number  of  terms. 

The  fum  of  any  number  of  terms  of  the  arithmetical  feries 
of  odd  numbers,  i,  3,  5,  7,  9,  &c.  is  equal  to  the  fquarc  of  that 
inumber.  ^  ^^^ 

X 
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ARITHMETICAL   PROGRESSION. 

Any  rank  of  numbers,- more  than  two,  increafing  by  a 
Gommon  excefs,  or  decreafiug  by  a  common  difference, 
is  faid  to  be  in  Arithmetical  Piogreffion. 

If  the  fucceeding  terms  of  a  progreffion  exceed  each 
©ther,  it  is  called  aa  afcending  leries  or  progreffion  ;  if 
the  contrary,  a  dele  ending  feries. 

_    €    o.    I.  2.4.   6.    8,  &c.  is  an  afcending  arithmetical  feries. 

^    I.  JZ,  4.  8.  i6.  3i,  &c.  io  an  afcending  geometrical  feries. 

.    (    8.    6.  4.  a.    1.    o,  &c  i>  a  defcending  arithmetical  feries, 

\^l.i6.  8.4.    i.    I,  &c.  is  a  dcfccnding  geometrical  ferits^ 

The  numbers  which  form  the  feries,  arc  called  the 
terms' of  the  progreiSGon. 

Note.  The  firft  and  laft  terms  of  a  progrcflion  ai  ^called 
the  cxiremes,  and  the  other  terms  the  means. 

Any  three  of  the  five  following  things  being  given, 
fehe  other  two  may  be  eafily  fo»nd. 

1.  The  firft  term. 

2.  The  laft  term. 

3.  The  number  of  terras. 

4.  The  common  difference. 
^,  The  fum  of  all  the  terms. 

Problem  i.    The Jirfl  term ^  the  laft  terniy  and  the  number 
of  terms  being  given y  tojindthe  common  difference. 

Rule, 

For,  o-f-i  or  the  fum  rtf  i  term  =rii  or    £ 

i_|>3  or  the  fum  of  2  term3=2z  or   4 

4^j  or  the  fum  of  3  terms=32  or    9 

9-J-7  or  the  fujn  of  4  terms=4  2  or  16 

16-1-9  ^^  the  fum  of  5  term8=52  or  2j,  &c. 

Whence,  it  \&  plain,  that  let  there  be  any  number  whatever, 

the  fum  of  its  terms  will  he  equal  to  its  fquare. 

Example. 

T!.e  firfl  term,  the  ratio,  and  number  of  terms  given,  to  find 
the  funi  of  the  feries. 

A  Gentleman  travelled  29  days;  the  firft  day  he  went  but  i 
mile,  and  incrtafcd  every  day's  travel  2  miles  :  How  far  did  he 
travel  ?  29  x  29=841  miJes,  the  An/-u:eu 
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Rule.  Divide  the  difference  of  the  extremes  by  the 
number  of  terms  lefs  1,  and  the  quotient  will  be  the  com- 
mon difference  fought. 

Examples. 

1.  The  extremes  are  3  and  39,  and  the  number  of 
teims  is  19  J  what  is  the  common  difference  ? 

—  33  tremeSi 

Divide  by  the  number  of  terms  lefs  1=19 — i=^\Z)^6{i  An/iver. 

39—3  — 

Or, «=2. 

19-1 

2.  A  man  had  10  fons,  whofe  feveral  ages  differed 
alike  ;  the  youngeft  was  5  years  old,  and  the  eldeft  4S  ; 
what  was  the  common  difference  of  their  ages  ? 

48-3 
9  —  1 

3.  A  man  is  to  travel  from  Bofton  to  a  certain  place 
in  9  days,  and  to  go  but  5  miles  the  firft  day,  increafing 
every  day  by  an  equal  excefs,  fo  that  the  laft  day's  jour-  4 
uey  may  be  37  miles  ;  required  the  daily  iacreafe  ? 

»                                             3.7-5 
=4  the  Jnf 

9—1 

Problem  2.     Thejirjl  term,  the  lajl  term,  and  the  number 
of  terms  being  given,  tof,nd  the  fum  of  all  the  terms. 

Rule.  Multiply  the  fum  of  the  extremes  by  the 
liumber  of  terras,  and  half  the  produ(5t  will  be  the 
anlwer. 

Examples. 
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Examples. 

I.  The  extremes  of  an  arithmetical  feries  are  3  and 
39,  and  the  number  of  terms  19  ;  required  the  fum  of 
the  feries  ? 


,  ^^  {-  Extremes* 
+    Sj 

imher 

of 

terms= 

m=42 
=  X  ^9 

378 
42 

2)798 
399  the 

Anf<wer. 

9ry =399 


2.  It  is  required  to  find  how  many  ftrokes  the  ham- 
Bjer  of  a  clock  would  ftrike  in  a  week,  or  168  hours, 
provided  it  increafed  i  at  each  hour  ? 


168+ IX  168  ^     .  , 
=14196  AnJ, 

3.  Suppofe  a  number  of  ftones  were  laid  a  yard  dif- 
tant  from  each  other  for  the  fpace  of  a  mile,  and  the  firft, 
a  yard  from  a  bafket ;  what  length  of  ground  will  that 
man  travel  over,  who  gathers  them  up  fmgly,  returning 
with  them  one  by  one  to  the  baiket  ? 


3520  +  2X1760  ^        J  £         '\  A   r 

jj ! _.^q^P^(5q  yds.  =  1761  miles,  jinf. 


N.  B.     In  this  queftion,  there  being  1760  yards  in  a 
mile,  and  the  man  returning  with  each  ftone  to  the  baflcet^ 

his 
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h  ;    t  ravel  will  be  doubled,    therefore  the  firft  term  will 
De  2j|  and  the  laft  1760X21  and  the  number  of  terms 
1760. 

4.  A  man  bought  25  yards  of  linen  in  Arithmetical 
Progreflion  ;  for  the  4th  yard  he  gave  12  {hillings,  and 
for  the  laft  yard  £'^  15s.  What  did  the  whole  amount 
to,  and,  what  did  it  average  per  yard  ? 

75—12 

=3  the  common  difference,  by  which  the  firft 

22 —  I  (term  is  found  to  be  3. 

ThcB,    l^~^^ — -=i£^%  15s.  and  the  average  price  1$ 
^  {£^  19s*  per  yardj. 

5.  Required  the  fura  of  the  firft  1000  numbers  in 
their  natural  order  ? 


looo-f-iX  1000 
—  500500,  y^w/ 

2 

Problem  3.      Given  the  extremes  and  the  cammon  differ- 
ence^ tojind  the  number  of  terms. 

Rule.  Divide  the  difference  of  the  extremes1)y  the 
common  difference,  and  the  quotient  increafed  by  i  will 
be  the  number  of  terms  required. 

Examples. 
1.     The  extremes  are  3  and  39,  and  the  common  dif- 
ference 2  J  what  is  the  number  of  terms  ? 


-1} 


Extremes. 


Common  difference=2)36 

Quotient=i     18 
Add  I 

19  the  Anfwer, 

Xi  J.    As 


z^6     ARITHMETICAL  PROGRESSION. 

2.  A  man,  going  a  journey,  travelled  the  firfl:  day  7 
miles,  the  laft  day  5 1  miles,  and  each  day  increafed  his 
journey  by  4  miles ;  how  many  days  did  he  travel,  and> 

how  far  ?  ^ 

.   -  ■  -|-  f =1 2  days,  and =548  miles,  Anf, 

42 

Problem  4.      The  extremes  and  common  difference  given ^ 
to  jind  the  fum  of  all  the  ferles . 

Rule.  Multiply  the  fum  of  the  extremes  by  their 
difference  increafed  by  the  common  difference,  and  the 
produ6t  divi<led  by  twice  the  common  difference,  will 
give  the  fum. 

I.  If  the  extremes  are  3  ar3  39,  and  thp  common 
difference  2  ;  what  is  the  fum  of  the  feries  ?  .\ 

5x^4-3=42=^ Sum  of  the  extremes.  l 

39< — 3r=:36=:^Difference  of  extremes. 
364-^=3S=Difference  of  extremes  increafed  by  the 

(common  difference. 
42  ' 
X38 


126 


Twice  the  common  diff.  =4)  1596 


399  the  Anpwer, 


39  +  3X39—34-2 

.      Or, =339 

2x2 

2.  A  owes  B  a  certain  fum,  to  be  difcharged  in  a 
year,  by  paying  6d.  the  firfl  \veek,  i8d.  the  fecond, 
;ind   thus    t^   increafe    every    weekly    paym.ent  by  a 

{hilling 
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fliilling,  till  the  lafl:  payment  be  {^2  lis.  6d.  ;  what  is  the 
debt  ? 


=^67  I2S.  Anf, 

1X2 

PaoBt-EM  5.     716^  epatemei  and  the  fum  ofthejemi  giv^ 
en,  tojind  the  common  difference. 

Rule.     Divide  the  product  of  the  fum  and  difference 
,  of  the  extremes,  by  the  difference  of  twice  the  fom  of 
*^the  feries,  and  thefura  of  the  extremes,  and  the  (juotieiit 
will  be  the  common  difference. 

Example. 

Let  the  extremes  be  3  and   39,  afld  tbe  fom  395  r, 

what  is  the  common  difference  ? 

Sam  of  the  extremes=39-{-3=     42 
Diff.  of  the  extrem«s:s:39 — 3=  X36 

252 
126 


399X2—42=756)1512(2  the  Anf, 
1512 


^^^3  +  39    X    39— 
399X2—39  +  3 


:2. 


Problem  6.      The  extremes  and  fum  of  the  feries  gheHf 
iojind  the  number  of  terms* 

Rule.     Twice  the  fum  of  the  feries,  divided  by  the 
funa  of  the  extremes;  will  give  the  Buniber  of  terms. 


a4$.        GEOMETRICAL   PROPORTIOM. 
Example. 

Let  the  extremes  be  3  and  39.  and  the  fum  of  the  fs- 
ries  399  ;  what  is  the  number  of  terms  ? 
Sum  of  the  feries=399 
X      2 


Sam  of  the  extr.=394-3r==42)798{i9/^<ry3^;^ 

42 

378 
3994-2  378 

39  +  3      ^ 

GEOMETRICAL  PROPORTION. 

Theorem  i.  If  four  quantities,  2,  6,4,  12,  be  in 
geometrical  proportion,  the  produft  of  the  two  means, 
6X4)  will  be  equal  to  that  of  the  two  extremes,  2x12, 
whether  they  are  continued  or  difcontinued  ;  and,  if 
three  quantities,  2,4,  8,  the  fquare  of  the  mean  is  equal 
to  the  produ61:  of  tRe  two  extremes. 

Theorem  2.  If  four  quantities,  2,  6,  4,  I2,aref8ch 
that  tiie  producl  t.f  two  of  them,  2  X  i  2,  is  equal  to  the 
product  of  the  other  two,  6X4»  then  are  thofe  quan- 
tities proportional. 

Theorem  3.  If  four  quantities,  2,6,4,12,  are  pro- 
portional, the  redlangle  of  the  means,  divided  by  either 
extreme,  wiii  give  t!ie  other  extreme. 

Theorem  4.  The  produ(fls  of  the  correfponding 
terms  of  two  geometrical  proportions  are  alfo  propor- 
tional. 

That  is,  if  2  :  6  ::  4  :  12  and  2  :  4  ::  5^  10  j  then 
will  3X2  :  6x4  ::  4X5  :  12X10.* 

Theorem 

•  And  if  any  quantities  be  proportloaal,  their  fquares,  cubes, 
^c,.  will  U!i?wife  be  proportional, 


f 
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Theorem  5.     If  four  quantities,  2,  6,  4,  12,  are  di- 
rciftiy  proportional. 

1.  Dire<nly, 

2.  Inverfely, 

3.  Alternately, 

4.  Compoundly, 

T/^CTf    J  ^*  Dividedly, 
'    ]-»6.  Mixtly, 

7.  By  Multiplication, 


2  :  6 

:     4  :   12 

6  :  2 

:  12   :   ,  4 

2  :  4 

:     6  :    12 

2:8: 

:     4  :    16 

i   :  4 

:    4  :     8 

8   :  4 

::  16  :     8 

2r:   6r 

:    4  :   12 

2       6 

8.  By  Divifion,  —  :  — 


4 


12 


Becaufe  the  produd  of  the  means  in  each  cafe,  is  equal 
to  that  of  the  extremes,  and  therefore  the  quantities  ape 
proportional  by  Theorem  2.      . 

Theorem  6.  If  three  numbers,  2,  4,  8,  be  in  con- 
tinued proportion,  thefquare  of  the  firft  will  be  to  that 
of  the  fecond,  as  the  firft  number  to  the  third  j  that  is, 
2X2:4X4::2:8. 

Theorem  7.  In  any  continued  geometrical  propor- 
tion, ( I,  3,  9,  27,  81,  &c. )  the  product  of  the  two  ex- 
tremes, and  that  of  every  other  two  terms,  equally  diftant 
from  them  are  equal. 

Theorems.  The  fum  of  any  number  of  quantities, 
in  continued  geometrical  proportion,  is  equal  to  the  dif- 
ference of  the  redlangle  of  the  fecond  and  laft  terms,  and 
the  fquare  of  the  fir/l  divided  by  the  difference  of  the 
firft  and  fecond  terras. 


GEOMETRICAL  PROGRESSION. 

A  Geometrical  Progreffion  is  when  a  Rank  or  Series^  of 
numbers,  increafes,  or  decreafes,  by  the  continual  multi- 
pHcation,  or  divifion,  of  fome  equal  number. 

Problem  i.  Given  one  of  the  extremes ^  the  ratio y  and 
the  number  of  the  terms  of  a  Geometrical  Series  to  find 
the  other  extreme* 

Rule.     Multlply,or  divide  (as  the  cafe  may  require) 
the  givsn  extreme  by  fuch  power  of  the  ratio,  whofe  ex- 
ponent 
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ponent*  is  equal  to   the  number    of  terms  lefs  I,  and  the. 

product  Q»r  quotient,  will  be  the  other  extreme. 

Examples.  fl 

I.   If  the  (zrCt  terrr>  !      ,,  che  ratio  4,  and  the  number 
of  terms  y  ;   wliar  is  tlic  laft  term  ? 
^^     2;     3^  ;  4:  •  '-f      4-         S        . 
4.     16.    64,  256.      X    2  ^6=  65 5 3 6rrpower of therati© 
whofe  (sxponent  is  lefs  by  i,  than  the  number  of  terras. 

65536=8th  power  of  the  ratio. 
Multiply  by  4=firft  term. 

262  £44=:la/l  term. 
Or,  4X4^  =  262144=://^^  ^«/.  ,^      I 

*  As  the  laft  term,  or  any  term  near  the  laft,  is  very  tedious 
to  be  found  by  continual  multiplication,  it  will  often  be  necef- 
fary,  in  order  to  afcertain  them,  to  Have  a  fcries  of  numbers 
in  Arithmetical  Proportion, called  Indicesor  Expor.tnts,  beginning 
either  with  a  cypher  or  a  unit,  v  hoft  common  difFtrenct  is  c;v.'. 

When  ihcfrft  term  of  the  feries  and  the  ratio  are  equal^  the  /«- 
dices  mufl  begin  with  a  unit,  and,  in  this  cafe,  the  producft  of 
any  two  terras  is  equal  to   that  term    Cgnified   by    Hit  fum  of 
their  indicts. 
_..       5  I.  2.  3.    4,     5.    6.  &c.  Indices  Arithn.ctical  feries. 

'''^'  (  a.  4.  8.  16,  3  a.  64.  &c.  Geometrical  feries  (Icadingterms) 
Now,  6-j-6=i2=the  index  of  the  twelfth  term,  and 
64  x64=4096=3the  twelfth  term. 

But  when  the JirR  term  of  tlse  feries  and  the  ratio  are  different, 
ii\t  indices  mud  begin  with  a  cypher,  and  the  fum  of  the  ind. 
ces,  made  choice  of,  rrud  be  ottt-  lefs  than  the  number  oftetms  giv- 
en in  the  queflion  ;  bccaufe  1  in  the  /W'Vfjflands  over  the /(rt 
and  term,  and  2  in  the  ihdkes  over  the  thivd  term,  &c.  And,  iQ 
this  cafe,  the  produ6l  of  any  tivo  terms,  divided  by  the  _fiy^ft^  itl 
equal  to  that  term  beyond  the  firft,  fignified  by  the  fum  of  their 
indices. 

Thus  5°'   '•  ^'     •3-    '*•      ^'      6»  &c.  Indices. 

'  ^  I.  3.  9.  27.  81.  243.  729,  &c.  Geometrical  feries. 

Here,  6  -}-  5    =  ^i  tbe  Index  of  the  12th  term. 

729x243=17714,7  the  I2th  term,  becaufe  the  firfl 
term  of  the  feries  and  the  ratio  are  different,  by  which  mean  a 
cypher  ftands  over  the  fir  ft  termi 

Thus,  by  the  help  of  thefe  indices,  and  a  few  of  the  firft  terms 
in  any  geometrical  feries,  any  term,  whofe  diftance  from  the 
firfl  term  is  afiigned,  though  it  were  ever  fo  remote,  may  be 
obtained  without  producing  all  the  terms. 
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2.     If  the  kii  terra  be  262  144,  the  ratio  4,  and  the 
number  of  terms  9  ;  what  is  the  firft  term  ? 
8th  power  of  the  ratio  4^=65536)262i44=the  firft 

^     262 144         ,     r  n  (term. 

-Or J r^=4  the  firlt  term. 

4 

Again,  Given  the  firft  term,  and  the  latio,  to  find  any 
other  term  afligned. 

Rule  1.     When  the  indices  begin  with  a  unit. 

I.  Write  down  a  few  of  the  leading  terms  of  the  f«- 
ries,  and  place  their  indices  over  them. 

.,     2.     Add  together  fuch  indices,  whofe  fum  (hall  make 
^rup  the  entire  index  to  the  term  required. 

3.  Muhiply  the  terms  of  the  geometrical  feries,  be- 
longing to  thofe  indices,  together,  and  the  produ<5t  will 
be  the  term  fought. 

I .  If  the  firft  term  be  2,  and  the  ratio  2  ;  what  is  the 
13th  term  ? 

1.  2.  3.     4.     5+5  +  3=      13 

2.  4.  8.   16.  32    X  32  X  8  =8192  Anf, 

Or,  2X2'*  =8192. 

'  2.  A  merchant  wanting  to  purchafe  a  cargo  of  horfes 
for  the  Weft- Indies,  a  jockey  told  him  he  would  take  all 
the  trouble  and  expenfe,  upon  himfelf,  of  colledling  and 
purchafing  30  horfes  for  the  voyage,  if  he  would  give 
him  what  the  lad  horfe  would  come  to  by  doubling  the 
whole  number  by  a  half  penny,  that  is,  two  farthings  for 
the  firft,  four  for  the  fecond,  eight  for  the  third,  &,c.  to 
which  the  merchan*:,  thinking  he  had  made  a  very  good 
bargain,  readily  agreed  :  Pray,  what  did  the  lait  horfe 

come 

Notr.  If  the  ratio  of  any  geometrical  feries  he  double,  tlie  dif' 
ference  of  the  great f/i  and  i^a/l  terms  is  equal  to  tlie  fum  of  all 
the -terms,  except  the  gre^^^teft  ;  If  the  ratio  be  triple^  the  differ- 
ence is  double  the  fum  of  all  hut  the  grcatefl.  ;  If  the  ratio  be  quad" 
riiplcy  the  difference  is  trif)lc  the  fum  of  all  but  the  grcatefl,  &c. 

In  any  geometrical  feries  decreafiiig,  and  continued  ad  irtfini- 
tuw,  ha// the  grea(e)l  term  is  c^pal  CO  t\\e  fur.i  of  all  the  remain- 
ing terms,  ad  ifjtnitum. 
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<:ome  to  ;  and,  what  did  the  horfes,  om  with  anotk|sr, 
coft  the  merchant  ?  .  ,        v 

[30th,  or  ]aft  term. 

1.  2.  3.    4.     5.     6-f   6=  i2th.     12   -f-    12   4-   6= 

2.  4.  8.  16.  32.  64x64rr4d96C5'4O96x4096x64«= 
107374 r 824  qrs.=;^i  1 18481  is.  4d.  and  tjieir  aver- 
age price  was  2''372J2    14s".  c^d.  a  piece.  , 

Rule  2.     When  the  indices  begin  with  a  cypher. 

I.     Write  down  a  few  of  the  leading  terms  of  the  fe- 
lies,  as  before,  and  place  their  indices  over  them. 

-  2.    Add  together  the  mofl  convenient  indices  to  make* 
an  Index,  lefs  by  i  than  the  number  expreifing  the  price 
oi  the  term  fought. 

3.    Multiply  the  terms  of  the  geometficaJ  feries,  to- 
gether, belonging  to  thofe  indices,  and,mak«  the  produ(5l  | 
a  dividend. 

-  4.  Raife  the  firft  term  to  a  power,  whofe  Index  is  one 
lefs  than  the  number  of  terms  muhiplied,  and  make  the 
refult  a  divifor,  by  which,  divide  the  dividend,  and  the 
quotient  will  be  that  term  beyond  the  firft,  fignified  by 
the  fum  of  thofe  indices,  or  the  term  fought. 

3.  If  the  |irft  term  be  5,  and  the  ratio  3,  what  is  the 
7th  term  ? 

o.      I.     2.       3-I-   2-f-    1=         6=Ind.  to  the  term 

(beyond  ift,  or  7th. 
5.   15.  45.    135X45X  I5  =  9ii25=l>ividend. 

The  number  of  terms,  multiplied,  is  3  (viz.  J  35X451 
X  15)  and  3  — 1  =  2,  is  the  power  to  which  the  term  5  is 
to  be  raifed  ;  but  the  2d  power  of  5  is  5  X5  =  25,  and 
therefore  91  i25-f-25=3r3645  the  7th  term  required. 

Prob.  2.      Given   the  jirjl  term^  the  ratio.,  and  number  of 
terms,  to  Jind  the  fiim  of  the  feries. 

Rule.  Raife  the  ratio  to  a  power,  whofe  Index 
fliall  be  equal  to  the  number  of  terms,  from  which 
fubtrad:  i  ;    divide    the   remainder   by  the  ratio,  iefi 

I J  and  / 
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J,  and  the  quotient,  multiplied  by  the  iirfl  term,  will 
five  the  fom  of  the  feries. 

Examples. 

1.  If  the  firft  term  be  5,  the  ratio  $9  and  the  number 
^f  terms  7  ;  what  19  the  fum  of  the  feries  ? 

Ratio=.3  X  3  X  3  X  3  X  3  X  3  X  3=ii87=7th  power 

Subtra<5l  i  (of  the  ratio, 

Pivide  by  the  ratio  lefs  1=3 — 1=2)2186 

Quotient  =     I093 
Muhiply  by  the  fim  term  =  5 

Sum  of  the  feries  =     5465 

7 

2.  A  filopkeeper  fold  13  yards  of  cloth,  on  the  fol- 
lowing terms,  viz.  2d.  for  the  firft  yard,  4d  for  the 
fecond,  8d.  for  the  third,  &c. ;  I  demand  the  price  of 
the  cloth. 


I J 


2  —   I 


-X2  =  1 63 8 2d.  ==jf 68  5s.  2d.  Ahfiper. 


3.  A  gentleman,  whofe  daughter  was  married  on  a  newr 
year's  day,  gave  her  a  guinea,  [iromifiag  to  triple  it  on 
the  firft  day  of  each  month  in  the  year  ;  pray  what  did 
her  portion  amount  to  f 

3—1 

XI  ==265 120  guineas,  Anfiper. 

4.  What  debt  can  be  diicharged  in  a  year,  by  paying 
t  (hilling  the  firft  month,  10s.  the  fecond,  and  fo  on, 
each  month  in  a  tenfold  proportion  ? 

lo** — I  -MO —  iXir=iiiirninii  fliiifings,=dt: 
£S5555$S5555  us.  Anfwer, 

y  5.  A 


^ 
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5.  A  man  threftied  wheat  9  days  for  a  faittier,^and  1 
agreed  to  receive  but   8   wheat  corns  for  the  firftda^'s 
work,  64 -for  the  fecond,  and  fo  on  in  an  eight-fold  pro- 
portion ;  I  demand  what  his  9  days*  labour  amounted  to, 
mating  the  wheat  at  5s  per  bufhel  I* 

0^  __  1 
-^nf.—- X8=:i5339i688  corns.    Amount^£']%  os. 

.  '^'*^-    :■ 

6.  An  ignorant  fop,  wanting  to  purchafe  an  elegant 

houfe  ;  a  facetious  gentleman  told  him  he  had  one  which 
he  would  fell  him  on  thefe  moderate  terms,  viz.  that  he 
ihould  give  him  a  penny  for  the  iirft  door,  2d.  for  the 
iecond,  4d.  for  the  third,  and  fo  on,  doubling  at  every 
<ioor,  which  were  36  in  all  :  It  is  a  bargain,  cried  the 
ilmpleton,  and  here  is  a  guinea  to  bind  it  j  pray  what 
would  the  houfe  have  coft  him  ? 

Anf. X  i=687i9476735d.^;^'28633ii53    is. 

2  -—  I  (3d. 

7.  A  young  fellow,  well  fkilled  in  numbers,  agreed 
with  a  rich  farmer  to  ferve  him  10  years,  without  any 
other  reward,  but  the  produce  of  one  wheat  corn  for  the 
firft  year,  and  that  produce  to  be  fowed  from  year  to  year, 
till  the  end  of  the  time,  allowing  the  increafe  but  in  a  ten- 
fold proportion-;  what  is  the  fum  of  the  whole  produce? 
and,  what  will  it  amount  to,  at  5s.  per  bufhel  ? 

10**— I 

/{nf, — '. —  X  10=1 1 1 1  I.I  1 1 1 10  corns.      Amountz=z 

10 — I  {Ls^S^   8s.  o-r%d.* 

8.  Suppofe  one  farthing  had  been  put  out  at  6  per 
.cent,  per  annum,  compound  intereft,f  at  the  commence- 
ment 

*  Notty  76S0  wheat  or  barleycorns  are  fuppofed  to  iftakc 
a  pint. 

t  Any  fum,.  at  j^6  per  cent,  per  annum,  compouHd  inter- 
eft,  will  double  in  eleven  years  and  three  hundred  and  twexity-^ 
.five  days,  or  11,889  years,  or  x  1,89  is  near  enough  \  then,  ii  you 
divide  1784  by  11,89,  it  will  give  the  number  of  terms  in  this 
cafe  equal  to  15c  ;— -The  ratio  will  be  7.,  and  the  firft  term  x 
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ment  of  the  Chriftian  iEra  ;  what  would  it  have  amount- 
ed to  In  1784  years?  and  fuppofe  the  amount  to  be  in 
ftandard  gold,  allowing  a  cubic  inch  to  be  worth  £^^  2s. 
8d.  Iiow  large  would  the  raafs  have  been  ? 

Jr/.- 111x1=^14^671634656874^2094357145 

'     '  (5(509890767065361    lis.  3^d. 

=  2798085972212113041597937123x933594*10766  cubic  iuch- 

.  (cs  of  goidt 

■^^f3SS  '  5 '3  ••  360x69,5  :  7964  Earth's  diameter. 
360x69.5X79^4  X '327133=264482820122  cubic  miles  in  the 
globc=67  273337  508854741368832000  cub.  inches  in  the  globe. 
Then,  2798085972212123041597957123*933594*10766-;- 
^7273337308854741368332000=* 415930899840288,8  which, 
however  incredible  it  nay  appear  to  fome,  is  more  than  four 
hundred  and  fifteen  miniuns  of  millions,  nine  hundred  and 
thirty  thoufand,  eight  hundred  a^d  ninety-nine  millions,  eight 
hundred  and  forty  thourandi,  two  hundred  and  eighty-eight 
tiraes^iafger  than  the  globe  we  inhabit. 

pROBLE M  3.    Thtjirfi  term,  the  lafi  term  (or  the  extremes )t 
and  the  ratio  given,  to  find  the  Jum  cfthefsrt:s» 

Rule.  Divide  the  difference  of  the  extremes  by  the 
ratio  lefs  by  1  :  Add  the  greater  extreme  to  the  quotient, 
and  the  refult  wijl  be  the  fum  of  all  the  terms. 

Or,  multiply  the  gr^ateft  term  by  the  ratio,  from  the 
produvfl  fubtra^l  the  lealHerm  ;  then  divide  the  remain- 
der by  the  ratio,  Jefs  by  i,  and  the  quotient  will  be  the 
fum  of  all  the  terms. 

Or,  when  all  the  terms  ar^  given,  then,  from  the  prod- 
u^  of  the  fecond  and  lad  terms  fubtraft  the  fquare  of  the 
firft  term  ;  this  r^matod^r  being  divided  by  the  fecond 
term  leis  the  iirft,  will  give  the  fum  of  the  feries. 


£    X    A 


M    P    L    £    S. 


1.  Ifthe  feries  be  2.  6.  18.54.  *62.  486.  1458.  4374; 
what  is  its  fum  total  ? 

FirJ 
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Fir/i  Method. 

From  the  greateft  terra =43  74 
isubtradl  the  leaft=2 

Piyide  by  the  ratio,  lefs  1=2:3 — 1=2)4372  di£  ofexi* 

Quotient=::2i86 
Ad4  the  greater  cxtrenie=4374 

6560 

^ — 

Second  Method 

Created  terms:=4374 
Multiply  by  the  ratio=      3 

Produft=i3i22 
Subtra<ft  the  leaft  term=        2 

Bivide  by  the  ratio,  lefs  by  i  X3 — 1=2)13 1 20 

,  Anf,  didixi^ 


3   —    1 

V^h'trd  Method, 

Greateft  term==  4374 
Multiply  by  the  fecond  term=         6 

Produ6l=26244 
Subtrad  the  fqviare  of  the  firft  terin=2X2=         4 

Div.the  rem.  by  the  2d  terra  lefs  the  ift=:6— 2==:4)26240 

/inf>  6560 


Q^4374X6-4^ 

6  —  2  ^ 

2 1       A.. 
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2.  A  man  travelled  6  days  y  the  firft  day  he  went  4 
miles,  and  each  day  doubling  his  day's  travel,  his  laft 
day's  ride  was  128  miles  ;  how  far  did  he  go  in  the 
whole  ? 

3+128=252  miles,  Anfiuer. 

2 — I 

J.  A  gentleman  dying,  left  5  fons  ;  to  whom  he  be- 
queathed his  eftate  as  follows,  viz.  to  his  youngeft  fon 
2*1000  ;  to  the  eldeft  £5062  los.  and  ordered  that  each 
fon  fhould  exceed  tlie  next  younger  by  the  equal  ratio  o£ 
i\  ;  what  did  the  feveral  legacies  amount  to  ? 

i25i!irzi2£2+5g62,5-^i3i87  ict.  Jnf. 
'  »5  "^ ' 

Problem  4^     Given  thVgjhremes  and  ratiot  to  Jind  the 
^-       f^_      number  of  terms. 

Rule.  Divide  the  greated  term  by  the  leaft  ;  find 
what  power  of  the  ratio  is  equal  to  the  quotient  ;  then, 
add  I  to  the  index  of  that  power,  and  the  fum  will  be 
the  number  of  terms. 

Or,  Subtrad  the  logarithm*  of  the  leaft  term  from  that 
of  the  greaieft  ;  divide  the  remainder  by  tlie  logarithm  of 
the  ratio,  and  add  i  to  the  quotient, 

E    X   A    M    P    L    E. 

If  the  lead  term  be  2,  the  greateft  term  4374,  and  the 
ratio  3,  what  is  the  number  of  terms  ? 

Divide  by  the  leaft  term=r2.)4374=:greateft  term* 

aX3><3X3X3X3X3  =0^0.  2 i87==:7th power, then 
7  -f-  f  ^  8  the  Anfnver. 

Or, 

*  I.ogarithms  are.  artiftcial  numbers,  the  addition  of  whicisr 
anfweis  to  multiplication  of  v^uolc  nunt)bcrs,  and  fubtra<flion 
10  divifion. 

•         "  ■     '  Y.  i 
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Or, 
From  the  logarithm  of 

the  greateft  term       ==         3.64088 
Subtrad  the  logarithm 

of  the  leaft  term       =         0.30103 
Divide  the  remainO  ^-— 

ratio  j  3-33984 


pROBLSM  5.      Given,  the  leajl  term^  the  ratio,  andthefum 
of  the  ferieSf  to  find  the  lajl  term. 

Rule.  Multiply  the  fum  of  the  feries  by  the  ratio, 
lefs  I  }  to  that  produ^  add  the  firft  term,  and  the  refult, 
divided  by  the  ratio,  will  give  the  laft  term. 

Example. 

If  the  firil  term  be  2,  the  ratio  3,  ajid  the  fum  of  the 

feries  6560;  what  is  the  laft:  term  \ 

3-^x6560+2  . 

5 i— — i— =4374  Anfmep, 

SIMPLE   INTEjREST-    v; 

Int€reft  is  a  premium  allowed  by  the  borrower  or  any 
fum  of  money  to  the  lender,  according  to  a  certain  rate 
per  cent   agreed  on,  which  by  law  is  ftated  at  ;f  6,  that 
rs,  6  for  the  ufe  of  ^f  1 00  for  one  year. 
Principal  is  the  money  lent. 

Rate  is  the  fum  per  cent,  agreed  on.  J 

Amoimt  is  the  principal  and  intereft  added  togethcf.  ■ 
Intereft  is  of  two  ion^,fimpIe  and  compound. 
Simple  intereft  is  that,  which  is  allowed  for  the  prin- 
cipal lent  only. 

Note.  The  rules  for  fimple  intereft  ferte  alfo  to  calcu- 
late commiffion,  brokerage,  infurance,  purchaling  ft^ocks, 
©r  any  thing  elfe  rated  at  fo  much  per  cent. 

-^  General 
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General  Rule. 

J .  Multiply  the  principal  by  the  rate,  and  divide  the 
product  by  100  (or,  which  is  the  fame,  cut  off  the  two 
right  hand  figures  in  the  pounds,  which  muft  be  reduced 
to  the  loweft  denomination,  each  time  cutting  off  as  at 
firll)  and  the  quotient  will  be  the  anfwer  for  one  year.'    * 

'■2.'  For  more  years  than  one,  multiply  the  intereft  of 
one  year  by  the  given  number  of  years,  and  the  produifl 
will  be  the  anfwer  for  that  time. 

3.  If  there  be  parts  of  a  year,  as  months,  or  days, 
worfc  for  the  months  by  the  aliquot  parts  of  a  year,  and 
for  the  days,  by  the  Rule  of  Three  Direft,  or  (which  is 
fuHiciently  exa^  for  common  ufe,  allowing  30  days  to 
the  mon|h)  take  aliquot  parts  of  the  fame. 

£■ 

,        I  S  i  4  I  of  the  given  numbef 

rU,.''rIfrnfr  •  6  •  multiply  1  I  of  months,  cutting 
the  rate  per  .  0  ^  ^  J^  J  *  Uff,  as  before  direa. 
cent.  p«  an.  1  4  f  »^P""   ]  |  f  ^^^^^         ^j„  ^^ 

Examples. 

I.  What  is  the  intereft  of  £$'j^  13  9^  for  one  year, 
at  d  per  cent,  per  annum  ? 

£'      5.    d. 

573     J3  9i 
6 


0J52  /^nf.£^^  8  5,  2.  What 


26a 
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2,  What  is  the 
intercft  of  1^329  17 
6|  for  3  years,  7 
months  and  12  days, 

at  £s  P^^  cc"^'  V!^^ 
anaum  ? 


£' 

s. 

d. 

m 

'7 

6i 

5v 

i6[49 

7 

8i^ 

zo- 

io|52' 

4: 


6months 


1  month 
10  days 

2  days. 


T 


2|lO.  7fa, 

169  iQ\    intereft  of  i  year  \ 
3  I 


49  9  7§  ditto  of  3  years 

8  4  1 1^  ditto  of  6  months 

I   7  5|  ditto  of  I  month 

9  i^  ditto  of  10  days 

I  9-|  ditto  of  2  days 


Y.  m.  d. 
£sg  13     ditto  of  3  7  i;r  ^ 


Or  /i&«/  .• 


6  months 


1  ditto 
TO  days 

2  days 


■r^ 


329 17 


d. 
6i 


16 

9 

3 

49 

9 

1\ 

4  lit 

7  S\ 

9  »4 

«  9i 


^59   13  Jnj: 

3.  What 
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3.     What  is  the  intereft  of  £^$g  1 2  pi  at  £6  per 
cent,  per  annum,  for  16  months  ? 

£'  s.   d. 

439    J2  9i 

8=-t  the  lumber  of  montho* 


-^^/'  £S5\^7     2  4 
20 

12 


d.  5I08 
4.  What  is  the  intereft  of  ^^591  15  9^  for  15  months, 
at  jf  8  per  cent,  per  annum  ? 

10=1  tke  number  of  months^ 


£S9U7  n     H 

20 

3-  S\5T 
12 

d.  6192 
4 

qrs.  3I70 
5.     What  is  the    intereft   of  ^  347  7   5^  at   ^4F€r 
cent,  per  annum,  for  1 5  months  ? 

5=3- the  number  or  months* 

£il\i^  17   3a 
20 

s-  7i37 
12 

d.  4I47 
__    4 

^r.  i|9o.  6.  What 
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6.  What  is  the  intereft  of  ;f  5  17  15  4  for  one  montiv 
&t  £  6  per  cent  per  annum  i 

7.  Of^457  12  8|   for  2  months,  at  6  per  cent,  per 
anrram  ?  ^nf.  ^^4  1 1  6^ 

8.  Of  ^347  5  9  for  3    months,  e.t  £6  per  cent,  per 
annum  ?  ^»A    £s    4    ^ 

9.  Of  ;^ 397    19  for  4  months,  at  ;f6  per  cent,  per 
annum  ?  ^«/^  _;^7  192 

10.  /"508  10  5^  for  5  months,  at  ;f  6  per  cent,    per 
annum  ?  -^«/^  £12  14  34- 

1 1.  ;^7i9  194  for  6  months,  at;^6  per  cent,  per  an- 
num ?  ^nf.  21     II     ii-| 

12.  ;f  390  5  10  for  7   months,  at  jf  6  per  cent,  per' 
annum  ?  Jlnf,  £\^  17  4^ 

13.  _;^5i7  II  11^  for  8   months,  ^t  £6  per  cent,  per 
annum  ?  ^nf,  £io  14  0:J: 

14.  ;^245  5  85  for  9  months,  at  j^O   per  cent,  per 
annum?  Anf.  £\\  o^ 

^5-  ;f  ^9^  '5  5i  ^"^  ^^  months,  at  ;f  6  per  cent,  per 
annum  ?  Anf,  £<)  159^ 

16.  /'148  12  6|  for  II  months,   at/*6  per  cent,  per 
annum  i  ^nf  £^  3  5^ 

17.  ;^509  9  2  foj    13    months,  at  ;^6  per  cent,  pu* 
P.nnum  ?  y^nf.  ;i'33  2  3-*: 

1 8.  ;^3»7  17  8t  for  14  months,  ^\£6  per  cent,  per 
annum  ?  ^r/  £^2  5  ^4 

19.  ;f443  IP  3  for   15   months,  at  ;^6   per  cent  per; 

annum  ?  ^n/'£S3  5  S: 

20.  ;C293  7   9  for   16  months,  at  £6  per  cent,  per 
annum  ?    .  Anf.  £2^  9  5 

2 1*  ;^333  J 3  3?  f*^"*  ^7  nionths,  at;^6  per  cent.  per. 
annum  ?  Jnf.  £2%  7  2^ 

22.  £^i'j  6  6  for   18  months,  at  ;f  6  per  cent,   per 
annum  ?  ^«/".  ;^46  112 

23.  ;f347  II  7i  for  19  months,  at;f6  per  cent  per 
annum  ?  jf^nf  33  04-3: 

24.  ;^4i9  12  5  for  20  months,  at  £6  per  cer/t.  per 
annum  ?  Jn/.  £/\.i  192^ 

25, 


SIMPLE  INTEREST  .-BY:  DECIMALS.     163 
^^5'    £$1l7  -^S  S^  for   16  moBthSy  at  £g  per  cent. 


per  annum 


AnJ\  £€^  1044 
26.     ^\  for  I  yearj  at  6  per  cent,  per  annum  ? 

Anf.  IS.  2d.  iT^qr. 
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y^  Table  of  Ratios,   from   one  pound,  &c.  to  fe^en 

pounds. 

Rate  per  Cent\  Ratios  \  Rate  per  CeTtl\  Ratios  \  Rate  fer    C^«<|  Ratios 


It 

2 
2^ 


2i 


,01 

,0123 
015 
0175 
,02 

,0225 
,025 
0275 


3 
3t 

3i 
3^ 
4 

.4t 
4i 
4^ 


03 

»0325 

035 

©375 
:c4 

0425 

045 

,0475 


5t 

5i 

Si 
6 

6i 

6i 


05 

0525 

055 

0575 
,06 
,0625 
,065 

,0675 


r    Ratio  i&thcfimple   intereft  of  ^i  for  i  year,  at  the 
rate  per  cent,  agreed  on. 

A  Table  ybr  the  ready  Jinding  of  the  decimal  peris  of  a 

year,  equahto  any  number  c/days  or  quarter,  r/"  a  vear, 

Days\  Dsciw.al  pts.  \D.\  Decimal pts.  [Day s\ Decimal  pts. 


P 


,00274 

,0054-9 

,008219 

,010959 

,013699 

,016438 

,019178 

,021918 

>^  24657 


10 
20 

30 
40 

50 
Co 
70 
80 
90 


y02-JS97 

»G54794 
,082192 
,109589 
,136986 

»»643^3 
,191781 

,219178 
»246575 


100 
200 
3C0 
365 


'^73973 

»J47945 
,821918 

■| !  ,cooooo 


J  oj  a  year ^,2^ 
\  of  a  year— ^^ 
■5  ofayear^y-j^ 


CASE       I. 

The  prificipal,  time  and  ratio  are  giveny  to  find  the  inttrejl^ 
and  amount. 

Role.     Multiply  the  principal,  time  and  ratio  con- 
tinually together,  and  the  laft  produft  will  be  the  interef>, 

coramifTion, 
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commiffion,  brokerage,  &c.  to  which  add  the  principal, 
and  the  Turn  will  be  the  amount. 

Examples. 

^   I.    Required  the  amount  of  ^£"537    ros.  at^^pcr 
^ent.  per  annum,  for  5  years  ? 

Principal  537,5 
Mnltiply,  by  the  ratio=,o6 

ProduA  32,250 
Msltiply  by  the  tim«=       5 

Intercft  =161,250 
Add  the  principal=5 37,5 

Amount=;f  698,7  5 
20 

15,00  AnJ.  ^^698   155, 
0^^  537>5X,o6X54-j:37.5-=;6'698  15s- 

2.  What  is  the  fimple  intereft  of  £^1^  i6s.  21  £^ 
per  cent  per  annum,  for  7  years  ? 

-^«/Z'3^^  4s- 7«1- 

3.  What  is  the  amount  of  ^f  235  3s.  9d.  at;^5^  per 
cent,  per  annum,  from  March  5th,  1794,10  November 
23d,  1794? 

Anf.  £2^  OS.  8td. 

4.  If  my  cprrefpondent  is  to  have;f2|  per  cent, 
what  will  his  commifTion  on  ;^785  15s.  amount  to  ? 

An/.  £ig  I2S.  laid. 

5.  If  a  broker  difpofes  of  a  caigo  for  me,  to  the 
amount  of  ;^637  los-  on  commiflion  at  £1^  per  cent, 
and  procures  me  another  cargo  of  the  value  of  ;^  8 1 7 
15s.  on  commiffion  at  ;f  I ^  per  cent. ;  what  will  his  cora- 
flliffiotJ,  ort  both  cargoes,  amount  to  ^ 

An/.  £ 22  $S'  id. 

C  ASB 
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i-.mm^.(.    A   s    E     II. 

7he  amount,  time  and  ratio  ^iven,  to  Jtnd  the  principal. 

Rule.  Multiply  the  ratio  by  the  time  ;  add  unity 
itp*/tbe^,produft  for  a  divifor,  by  which  fam  divide  tii« 
amount,  and  the  quotient  will  be  tlie  principal. 

Examples. 

I,     "What  principal  will  amount  to  ;^I045  14s.  in  -7 
years,  at;^6  per  cent,  per  annum  ? 
Ratio=,o6 
Multiply  by  the  time=:    7 


Produ(ft=:,42 
Add   I 

Divifor=i,42)ic45,7(736,4oS44.=- 
{£1^6  8s.   2d. 

2.  What  principal  will  amount  to  ;^38io  in  6  years, 
at  £^\  per  eent.  per  annum  ?  Anf.  ^^3000. 

3.  What  principal  will  anaount  to  £666  9s.  c;^d.  in 
3"^  years,  at  £s^  .per  eent.  per  annum  ? 

^^f-£5^i. 

C    A    S    E      III. 

The  amoutttf  principal  and  time  given,  tojind  the  ratio. 

Rule.  Subtract  the  principal  from  ihe  amount  ;  di- 
vide the  remainder  by  the  produd  of  the  time  and  prin- 
cipal, and  the  quotient  will  be  the  ratio. 

Examples. 

I.  At  what  rate  per  cent,  will  ;f 543  amount  t« 
jf  705   1 8s.  in  5  years  ? 

From  the  amount=r  705,9 
Take  the  principal=543 


Divide  by  543  X5=27i5)i62,9o(, 06=^6  An/, 

162,90 
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2.  At  what  rate  per  cent,  will  £$gi  17s.  amount  to 
.jC449  33-  ii»74qr-  in  3t  years  >  Jnf.  £^\. 

3.  At  what  rate  per  cent  will  ;^,4I3  12s.  6d.  amount 
'  ^o  £5A^  3^'  8d..  in  4^  years  I  Anf,  £61. 

C     A,     S     E       IV. 

'.^he  amount f  principal  and  rate  per  cent,  ^iven,  to  jind  the 

time. 

Rule.     Subtract  the  principal  from  the  amount  ;  di- 
»vide  the  remainder  by  the  produ<5l  of  the  ratio  and  prin- 
cipal ;  and  the  quotient  will  be  the  time. 

Examples. 

I.     In  wliat  time  wAX £^^i  amount  ^ £']0^  181.  at 
£6  per  cent,  per  annum  I 

From  the  amountr:  705^9 
Take  the  principal=543 


Divide  by  543 x»c6=32,58)  162,9(5  years,  Anf* 

162,9 


-2.     In  what  time  will  ;f  3000  amount  to  >C38 10  at  4^ 
-p^  cent,  per  annum  ?  Anf,  6  years. 

-fo  Jiiid  the  Inter  eft  of  any  fum,  at  6  per  cent,  per  annum  ^ 
for  any  number  of  months. 

Rule.  If  the  months  be  an  even  number,  multiply 
the  principal  by  half  that  nimiber  :  And  if  the  months 
be  uneven,  halve  the  even  months,  to  which  annex  -X15  4 
'thus,  the  half  of  19  is  9,5:,  and  multiply  the  principal  as 
before,  cutting  off  two  figures  more  at  the  right  hand, 
than  there  are  decimals  in  both  factors,  which  reduce  to  i 
farthings,  each  time  cutting  o^"  as  at  firft. 

3.     What 
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3.     What  is  the  intereft  of  ^^345  i6s.  6d,  for  9  years 
and  1 1  months,  at  6  per  cent,  per  annum  ? 

Y.  M. 


9 
12 


1 1 


2)119  monihs. 


59»5 

1729125 
3112425 
1729125 


59,5=^  No.  of  months,-; 


£2os.76sS'js<=£203   15  3l^- 
Princ!pal=^345    J  6  6 

Amount==/55i    11   9^. 

^^Table  c/  Decimal  parts  for  every  day  in  tke  twelfth 
part  of  a  year,  ivhtch  conjifts  of  ^6^f  days. 


•Jayi. 

dec.  pis  \^ays. 

dgc.  pts 

l<fys  \dec. pt!.\days.\dec.  pts.\layi.  dec.  pts\ 

.1 

»o53 

7 

»^3 

13 

,427 

19 

,624 

25 

,821 

2 

,066 

8 

,263 

H 

,46 

20 

»657 

26 

.8J4 

3 

,098 

9 

,2;6 

15 

»493 

21 

,69 

27 

,887 

4 

»i3» 

10 

,328 

16 

,526 

22 

>723 

28 

,92 

5 

,164 

1 1 

,301 

17 

.55« 

23 

,756 

29 

»953 

6 

.197 

12 

>394 

18 

>59i 

■24 

,788 

30 

,986 

N'Ae.     Thistablt  may  alfo  be  ufed  for  the  parts  of  a  year, 
ia  cumpouad  intereft,  after  having  worked  for  whole  years. 

To  find  the  Interejl  of  any  fum,  either  for  monthi,  or  months 
and  days,  at  6  per  cent,  per  annum. 

Rule.  Multiply  the  principal  by  the  number  of 
months  (and  parts,  if  any,  anfwering  to  the  given  num- 
ber of  days  in  the  table)  and  cut  off  one  figure  at  the 
right  hand  of  the  produ6l  more  than  is  required  by  the 
rule  in  decimals,  and  the  produd  will  be  the  intereft  for 

the 
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the  given  time  in  fhillings   and  decimal  parts  of  a  fhlU. 
ling.^ 

What  is  the  interefl  of/250  ics.  for  19  mon'ths  and 
7  days  r 

Frfncipal^=;^250,5 
'i'inae='i9,2  3 


7515: 
5010 
22545 
2505 

A?:/,   s.    481,7115 
==^24  IS.  8id. 

Another  Met  he  d  of  calculalmg  Inter  ejl  for  Months^  at  ;^6>. 

per  cent  per  annum. 

Rule,  If  the  principal  confid:  of  poiuids  only,  cut 
off  the  unit  figure,  and,  as  it  then  (lands,  it  will  be  the 
interefl:  for  r>ne  month  in  fhillings  and  decimal  parts  :  If 
it  confift  of  pounds,  fhillings,  &c.  reduce  the  fhillings, 
&c.  to  decimals,  which,  with  the  unit  figure  of  the  pounds, 
will  be  decimal  parts  of  a  fhilling. 

£    X    A    ryl    P    L    £    S. 

I.     What  is  the  intereil  2.     What  is  the  imer- 

'•fX^i75  for  5  months?  eft  of  ;C  2  55   j6s,  for  7 

months  ? 

X^ 1 75=  1 7,5  fhillingS3=  Shill. 

kiterefl  for  1  month.  ^'^IS^    16=25,58  int.  for 

17,5  7  (1  BlOB, 
Mult,  by  the  time=        5 


2lcl87,5 
Jnf.=£^  7  s,  6d. 


2lo|i79,o6 


^8   19s.  oid. 

SIMPLE 
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SIMPLE  INTEREST  IN  FEDERAL  MONEY, 

Prob.  I.  When  the  principal  is  given  in  Iwwful  money ^ 
and  the  inter eji  is  required  in  federal  money ^  at  6  per  cent* 
per  annum. 

Rule.  Reduce  the  (hillings,  &c.  to  their  equivalent 
decimal,  by  infpedion,  divide  the  whole  by  5,  and  the 
quotient  is  the  annual  intereft  :  Or,  multiply  the  princi= 
pal  by  2,  and  the  produd  ;^having  the  unit  figure  of  the 
pounds  cut  off)  will  be  the  intereft  as  before. 

Ex    A    M    P   -L    E     S. 

1.  Required  the  annual  interefl  of  ^5 17  3s.  7^d.  at 
6  per  cent.  ? 

3s.=,i5  5)5^7>i8i     Dols.c.m. 

iid.=    30  io3,436=i03,43,6-^«/:  . 

Excefs  of  1 2  =      I    ■ 

Or,  51 7,1 8 1 

,181  i  2 

— — Dols.  c.  m, 

103,4362  =  103,43,6^ 

2,  Required  the  annual  intereft  of  ;Ci  in  dollars  I   ^■ 

20  cents,  Anfiver,  '- 

Pr.ob.  2.  When  the  principal  is  giien  in  laivful  money ^ 
and  the  interejl  and  amoniit  are  required  in  federal  mon* 
ey-t  at  6  per  cent*  . . 

Rule.  Reduce  the  lawful  money  to  federal,  then 
divide  the  principal  by  20,  and  that  quotient  by  5  ;  add 
thofe  quoticn«  together,  and  they  are  the  intereft  ;  or, 
add  theiH  tg  th«  principal,  and  thwr  fum  is  the  amount. 

Z  i  Examples.  • 
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Examples. 

1,  Required  the  amount  of  ^^425  i6s.  S^d.  for  0^:  ^ 
year,  at  6  per  cent.  ? 

,8  3)425*835 

34 

I  20)1419,450 

5)70,9725 

.  >835  i4>i945 

Dols.  c.  m. 

1504,6170=1504,61,7  An/, 

2.  Required  the  a«iountof;^i  12  4s.  6d.  for  1  year 

,2  3)112,225 

24 

I  20)374,083 

:  5)18,7041 

,225  3»74o8 

Dols-  c   m. 

396,52,79=396.52,7,9  ^/. 

V 

Prob.   3.      When  the  principal  is  lawful  moneys  and  the 
monthly  inttreji  is  required  in  federal  money. 

Rule.  Reduce  the  {hillings,  &c.  to  decimals,  by  In- 
fpedion,  then  feparate  the  right  hand  figure  of  the 
pounds  with  the  decimals,  divide  by  6,  and  the  quotiect 
is  the  anfwer  in  dollars,  cents,  &c. 

Example. 

Required  the  monthly  intereft:  of  ;^425  i6s.  8td.  in 
federal  money  ? 
8 
34  6)42,5835   Doh.c.m* 

I  7?09725=7»o9»74^«/ 

835  Prob. 
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Prob.  4.     When  the  principal  is  federal  moneys  and  the  in- 
terejl  is  required  in  the  fame. 

Rule.     Work  according  to  the  general  rule  in  fimple- 
intereft,  that  is,  multiply  by  the  rate  of  interefl;  feparate 
the  two  right  hand  figures  of  the  dollars  in  the  produd, 
and  it  will  give  the  intereft  in  dollars,  cents.  &c. 

N.  B.    The  figures,  which  are  more  than  three  places 
to  the  right  hand  of  the  comma,  are  of  no  account. 

Examples. 

1.  What  is  the  annual  intereft  of  53 yi).  2^c.  6m*  at 
6  per  cent.  ? 

D.  c.  m. 
537»24»6 
6 
— — — —     D.  c.  m. 
32,23476  =  32,23,4  ^nf, 

2.  What  Is  the  intereft  of  14652?.  46^.  Cm,  for  16 
months,  at  6  per  cent,  per  annum  ? 

D.    c.   m. 
1465,46,6 

8==half  the  number  of  months. 
■  —       D.  c.  m. 

117,23728=117,23,7  Anf. 

3.  What  is  the  intereft  of  537Z).  34c.  "jm,  for  19 
months,  at  6  per  cent,  per  annum  ? 

D.  c.  m, 

537>24»7 

9,5=half  the  number  of  months. 


2686755 
4836123 
— — —  D.  c.  m. 

N.  B. 
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N.  B.  Becaufe  there  are  4  decimals  in  the  multipli-, 
cand  and  multiplier,  I  cut  off  4  figures  for  them,  and 
two  more  according  to  the  rule. 

Pkob.    5.      IVhen  the  prineipal  is  federal  money,  and  the -^a 
monthly  inter ejl  ii  required  in  the  fame ^  at  6  per  cent,  p^r 
annum. 

Rule.     Separate  the  two  right  hand  figures  of  the 
dollars,  and  you  then  have  the  intereftof  2  months-;  half*-' 
of  which  is  the  monthly  intereft  in  dollars,  cents,  &c. 
If  there  is  but  one  place,  or  figure,  of  dollars,  a  cypher 
muft  be  prefixed  to  the  left  hand. 

Examples. 

1.  What  is  the  monthly  intereft  of  9Z).  59^.  7m.  at 
6  per  cent,  per  annum  ? 

2)>09597      ^-  ^' 

,047985=4,8  nearly,  Anf, 

2,  What  is  the  monthly  intereft  of  looD.  .50c-.  5^.  ? 

2)1,00505      r.  m. 

,50252=50,2^  Anf 

Rules  for  calculating  Interejl  for  Days* 

Rule  i.  Multiply  the  given  principal  by  the  given 
number  of  days,  and  that  produd  by  the  rate  on  the 
pound  ;  divide  the  laft  product  by  565,  and  it  will  give 
=the  intereft. 

Example. 

What  is  the  intereft  of;^36o  los.  for  175  days,  at  6  .^ 
■per  cent.  ? 

Rule  2.  Multiply  the  given  principal  by  the  givei 
number  of  days,  and  divide  the  produd  by  6083,  fo^ 
£^  per  c€at.  the  aumber  pf  days  ifi  which  any  fur 

"will 
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will  double,   at  that   rate,  the   quotient  will  give  the 
anfw^r. 

E  X  A   !W   P  L.  B  ► 

I         .     . 

What  is  the  intereft  ^^of  327  los.  at  6  per  coot,  per 
annum,  for  210  days  ? 

527,5x210       „  c       r        r       A  r 

^^- ^c=^ii,3g6=./;ii  63.  .^n/. 

Rukfor  mahing  a  Div'ifor  for  any  rate  per  cent. 

Multiply  365  by  loo,  and  divide  the  product  by  the 
rale. 

Thus,  for  6  per  cent.  — -==6083  divifor. 

For  5  per  cent.i-^i =7300  divifor,  &«.. 

Hence,  when  interefl  Is  to  be  calculated  on  cafh  ac- 
counts, accounts  current,  or  any  other  accounts,  where 
partial  payments  are  made,  or  partial  debts  are  contra<5t- 
ed  ;  multiply  the  feveral  balances  into  the  days  they  are 
at  interefl,  and  the  fum  of  thefeproduds,  divided  as  above^ 
will  give  the  intereft  at  £^  or  £6  per  cent,  and  for  any 
other  rate,  make  the  proper  addition  or  deduj^ioa  :  or 
fold  a  divifor,  as  before  dire<f\ed. 

Example. 

On  the  ifl  of  January  I  lent;^450  10  6,  which  I  re- 
ceived back  in  the  following  partial  payments,  viz.  en  the 
15th  of  January,  ^57  11  9;  on  the  7  th  of  February,  39 
3  10  ;  on  the  19th  of  March,  63  5  2  ;  on  the  4th  of 
April,  45  ;  on  the  26th  of  April,  j  9  12  6  ;  on  the  12  th 
of  May,  100  ;  on  the  icth  of  June,  60  7  3  ;  and  on  the 
firft  of  Auguft,  £6^  10  J  what  inter eit  is  due  at  6  per 
cent.  ? 

Dates. 
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Dates. 


'Jan.  j    1 1  Lent  ©n  demand '450  lo'   6 


s.     d.  £.  8.  1 


Afar. 

April 

Ditto 

May 

June 


1 5  j  Received  in  part 
balance 


57 


'^i  9 


„      .       .  ,392iJ8    9 

Received  in  part     39!  31c 


Balance  ^^^^  14 
1 9  ^  Received  in  pant    6^    5 


Balance  .2^0,   9 
4  Received  in  part    45    o 


26 


I  2 


10 


Balance 
Received  in  part 


245 
19 


Balance  22517 
Received  in  part  looi  o 


1 1 
2 

9 

o 

9 
6 


14 


24 


40 


r6 


22 


Balance 
Received  in  part 


,16 


125 

60 


i7i  3 

71  3 


29 


Balance .   65 1 1  o    o  5  2 
Receiv'dinfull?  |       i     ' 
of  the  principal  J  1  6510 


£ls.  d. 
6683)50606  o  5(8  6,4*  /^b/ 


6307 

7  0 

9430 

10 

I4I49 

16  8 

4647 

16 

54c© 

14  6 

36^3 

16 

365G 

035 

3406 

0  0 

50  606  ©^ 


1  have  given  Peter  Trufty  a  cafh  credit  for  ;^  1000, 
in  confequence  of  whichy  on  the  i  2th  of  May,  I  paid 
h^  bill  forX^zjo  ;  ditto  27th  paid  his  draught  for  X280  ; 
June  I  ft  he  gave  me  a  bill  on  the  Mairat:hufetts  bank,  at 
(i^ht,  for  ;C29o  ;  July  the  17th  he  paid  me  per  receipt 
£-jo  ;  Auguft  20th  he  drew  for  ;f  750  at  fight  ;  ditto 
31ft  he  paid  me  per  receipt,  ^^500  ;  September  15th  he 
drew  at  fight  for  ^  135  ;  and  3d  of  O^ober  for  £i']$  \ 
Oi^ober  29th  he  paid  me  per  receipt,  ;C250  ;  and  No- 
vember 3d  ^125  ;  November  12th  he  drew  at  fight  for 
ifC.375»  ^d  ditto  i8th  for  ;C  125  j  January  ift  he  paid 

me. 
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me  per  receipt  f,2^0i  and  20th  ditto  ;C2io  ;  on  the  ift 
of  March  following,  he  demands  a  fettleraent  ;  what  is 
r^hen  duetto  me,  Interefl  >at  6  per  cent. 


Dates. 

May 

Ditto 


June 

■Augiijl 

jyitto 

September 

OSioher    ■ 

Mto 

November 

Ditto 

Ditto 

January 

Ditto 
March 


12 

17 


17 

20 

<    3 

29 

1% 


Paid  his  bill  -  - 
Paid  his  draught 

Balance 
Received  in  part 

Balance 
Received  in  part 


Paid 


Balance 


Balance 
Received  in  part 


250 
280 


530 
290 


240 
70 


Paid 


Balance 


Paid- 


Balance 


Baiance 
Received  in  part 

Balance 
R-eceived  in  part 


Paid 


Paid 


Bal 


ance 


Balance 


Balance 
Received  in  pait 

Balance 
Received  in  part 

Balance 


170 
750 

920 

ico 

420 
^Z5 


S5S 
175 


730 


15 
5 
46 
34 
II 

15 
18 

62 


jT.    Days.  Frodv^s, 

-Z1SO 

2650 

II 040 

57S0 


485 

S 

120 

9 

Z5S 

3  75 

730 

6 

1^5 

62 

855 

290 

S^S 

19 

210 

55S 

40 

lOlJMD 
6300 
9990 

18980 

2400 

3195 

438-3 

5301© 

I07J5 
142c© 


Then 
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Then, 

7j  100)1565]  30 

5)21  8  10  Int.  ^^  £$  per  cent,  per  annum 
4510  add. 

2514  8  Int.  at  6  p£r  cent,   on  faid   accoui 
355  Balance  of  the  account. 

jr3 80  14  8  Total  balance  in  my  favour. 


When  cafti  credits  are  given,  a  balance  fliould  be  made , 
upon  every  tranfa«5lion,  which  fhould  be  multiplied  into 
the  days,  the  firft  leifure  minute  ;  then  when  the  tin\e 
of  fettlement  comes,  you  will  only  have  to  add  up  the 
products,  and  divide  as  above,  and  the  account  will  be 
iiciflied. 


A  owes  B  the  follomng  fums,  with  the  intercfl:  on 
them,  at  6  per  cent,  per  annum,  as  follows,  viz.  £60  for 
7  months;  ^^i  50  for  5  months  ;  £']$  10s.  for  9  months; 
;^i45  15s.  for  7  months, and  £s97  i^s.  for44months^ 
what  is  the  amount  of  principal  and  ifiterefl  ? 


£■ 


Months 


60       X 

7    =     420 

?50       X 

5    =^     750 

75>5   X 

9    =     679,5 

145,75  X 

7    _-   1020,25 

397>6   X 

4»5=   i789>2 

200)4648,95 

23,24  intereA:. 
828,85  principal. 


Amount,  ^^;^ 85 2, 09 


Nofei' 
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..^N'oie,     1  divide  by  200,  the  number  of  months,  in 
Svhich  any  fum  will  double  at  6  per  cent,  per  annum, 
and  it  gives  the  intereft. 

When  partial  payments  are  made  upon  notes,  bonds, 
&c.  at  any  interval  greater  than  a  year,  the  interefl:  is  cal- 
culated in  a  progrelTive  manner,  by  adding  the  interefl  to 
the  principal  at  tiie  time  of  the  iirfl  payment,  and  from 
the  fum  deducting  the  payment,  &c. 

DISCOUNT 

Is  an  allowance  made  for  the  payment  of  any  fum  of 
•money,  before  it  becomes  due,  and  is  the  difference  be- 
tween that  fum,  due  fome  tune,  hence,  and  its  prefent 
worth. 

The  prefent  worth  of  any  fum,  or  debt,  due  fome  time 
lience,  is  fuch  a  fam,  as,  if  put  to  intercft,  would  in  that 
time  and  at  the  rate  per  cent,  for  which  the  difcount  is 
to  be  m.ade,  amount  to  the  fum  or  debt,  then  due. 

Rule.     As  the  amount  of  £100,  for  the  given  rate 
and  time,  is  to  ^f  100  :   S<?  is  the  given  fam  or  debt,  to 
Kthe  prefent  worth. 

Subtradt  the  prefent  worth  from  the  given  fiim,  and 
the  remainder  will  be  the  difcount  reqnir<;d. 

Or, 

As  the  amount  0^ £iQO  for  the  given  rate  and  time, 
is  to  the  interefl  of  ^ico  for  that  time  :  So  is  the  given 
fum  or  debt  to  the  difcount  required. 

E    X    A    M     P    L    S     Si 

I.  What  is  the  difcount  of  ;^635  17;.  due  two  years 
ii^nce,  at  5t  per  cent,  per  annum  ? 

A  A  Int. 


.278  DISCOUNT. 

Int.  ofj^'ioo");^.  s. 
per  annum      J   5   10 

2  years. 


11 

Add  100    £,       £.    s. 


A^  £i\i  :  II  ::  635    17 

20  20 


5230  I2717 

11 


12717 
I2717 


^22|o)i3988|7(;^63  difeounu 
1332 


668 
666 


f7 
20 


222]o)54o(o 
12 


^22\o)6^^o{^ 
444 


204  Anf.  £6$  o  2^d. 
•      £,       £,       £.     s.      £.     s.   d. 

Onas  III  :  ico  ::  635   17  :  572    16  f^\  pr^ent  worthy 

£'        £'  £'  ^ 

^^'     ^«^635  17—572  16  9i=63  o  zidifcount.    | 

2.  What  is  the  prefent  worth  of  ;^^50,  payable  in  hai|j 

a  year,  dircounting  at  £6  per  cent  per  annum  ? 

Anf.£ll^   16   l-^ 

3.     What|jj 


Bi^RTER.  2.79; 

3.  What  is  tbeprefent  worth  o£ £6^  due  15  months 
hence,  at  £6  per  cent  per  annum  ? 

Anf.  £60  9   si- 

4.  What  is  the  dlfcount  on  ^97  ics.  due  January 
22d,  this  being  September  7th,  reckoning  intereft  at  ;^5 
percent.?  Anf.  £\    15    11. 

5.  Bought  a  quantity  of  goods  for  £2^0  ready  money, 
and  foid  tiiem  for  /."^oo,  payable  in  9  months  ;  what 
was  the  gain,  in  ready  money,  luppofing  the  difcount  to 
fee  made  at  £6  per  cent.  I 


BARTER 

Is  the  exchanging  of  one  commodity  for  another,  and 
teaches  traders  to  proportion  their  quantities  without  lofs. 

CASE     I. 

When  the  quantity  of  one  commodity  is  given,  with 
its  value,  or  that  of  its  integer,  that  is  of  lib.  iCv;t.  i 
yd.  &:c.  as  alfo  the  value  of  the  integer  of  fome  other 
commodity  to  be  given  for  it,  to  f.nd  the  quantity  of 
this  ;  or,  having  the  quantity  thereof  ^iven,  to  iind  the 
rate  of  felling  it. 

Rule.  Find  the  value  of  the  given  quantity  by  the 
concifeil  method,  then  find  what  quantity  of  the  other, 
at  the  rate  propofed,  you  may  have  for  the  fame  money  : 
Or,  if  the  quantity  be  given,  find  from  thence  the  rate  of 
fellmg  ii. 

ElXAMPLES. 

1 .  How  much  tea,  at  9/6  per  lb,  muft  be  given  in  bar- 
^er  for  156  gallons  of  wine,  at  12s.  3id.  per  gallon  \ 

3d. 


r 


28o 


BARTER. 


!  3d.   ' 


4  1  ^5^  gaHons. 

12 


^/(. 


'/••— 


1 1, 


157  2 


S9 
6  6 


1917  6 
12 


2  2,  c  I  a 


G- 


4^      -'    i 


4.      i       i       l\      5J  ^  J   i  0 


214)23010(201 

228 


210 
U4 

96 
16 

■  ■    ■ 

576 
96 


2.  How  mucK 
clot^,  at  15s.  8d. 
per  yard,  muft  b^ 
given  for  5  Cwt.  8 
qrs.  191b.  of  fteeJ, 
at  5  guineas  per 
Cwt.  ? 

Jnf.  50  yds.  3 
qrs.  2  nails. 


114)1536(13  tV*^  Jnf,  20ilb.  I3tV50S. 

342 


54 

3,     Suppofe  A  has  350  yards  of  linen  at  is.  4d.  per 
\>ard,  which  he  would  truck  with  B   for  fugar,  at  25s.   i 
6d.  p^  Cwt, ;  ho>v  much  fugar  will  the  linen  come  to  ? 

Cwt.  qr.    lb. 
Jnf.    18     I     5|. 
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4.  A  has  broadcloth,  at^f  1 2  i  os.  per  piece,  and  B  has 
mace,  at  83.  per  lb.  ;  how  many  pounds  of  mace  muH:  B 
give  A  for  35  pieces  of  cloth  ?  Anf,  iC93-^lb. 

5.  A  has  7I  Cwt.  of  fi-igar,  at  8d,  per  Yo.  for  which  3 
gave  him  \i\  Cwt.  of  flour  ;  what  was  the  flour  rated  at, 
per  lb.  \  '  /hf  4-]d. 

CASE      II. 

li  the  quantities  of  two  commodities  be  given,  and  t!ie 
rate  of  felling  them,  to  find,  in  cafe  of  inequality,  hov/ 
much  of  fome  other  commodity  mufl  be  given. 

Rule.  Find  the  feparate  values  of  the  two  given 
commodities  ;  fubtradl  the  lei^  from  the  greater,  and  the 
difference  will  be  the  amount  of  the  third  commodity, 
whofe  quantity  and  rate  may  be  eafily  found. 

E    X    A    r/l    P    L    E    s- 

1.  Two  merchants  barter  ;  A  has  30  Cv/t.  of  cheefe, 
at  23s.  6d.  per  Cwt.  and  B  has  4  pieces  of  broadcloth, 
at  /*3  15s.  per  piece  ;  which  muft  receive  money  ?  and 
how  much  ^  Anf,  B  mud  pay  ^£1   ics. 

2.  A  and  B  would  barter;  A  has  150  bufiiels  of 
wheat  at  5s.  gA.  per  buHiel  ;  for  which  B  gives  6^  bufli' 
els  of  barley,  worth  2s.  lod.  per  buihel,  and  the  balance 
in  oats,  at  2s  id.  per  bufliel  f  v/hat  quantity  of  oats 
mud  A  receive  from  B?  Anf.  325]- buihels.. 

CASE       III. 

Sometimes,  in  bartering,  one  commodity  is  rated  above 
the  ready  money  price  ;  then,  to  iind  the  bartering  price 
of  the  other,  fay,  As  the  ready  money  price  of  the  one  is 
to  its  bartering  price,  fo  is  that  of  the  other,  to  its  barter- 
ing price  ;  Next  find  the  quantity  required,  accordingly 
either  th^  l>:^teiing  or  ready  money  price. 

A  A  2  Examples. 


2%2  BARTER. 

H    X    ^    M     P     L     E    S.       ' 

1.  A  lias  ri-bbands  at  2s.  per  yard  ready  money  j  but 
in  barter  he  will  have  -zs.  3d.  15  has  broadcloth  at  32s. 
66..  per  yard  ready  money  :  At  what  rate  mud  B  value 
his  cloth  per  yard,  to  be  equivalent  to  A's  bartering 
price  ?  and  how  many  yards  of  ribband,  at  2s.  3d.  per 
yard,  mull  then  be  given  by  A  for  488  yards  of  B's 
broadcloth  ? 

jtinf.  B's  broadcloth  at  £1  i6s.  6\d..  per  yard — 7930 
yards  of  ribband. 

2.  A  and  B  barter  ;  A  has  150  gallons  of  brandy  at 
5s.  3d.  per  gallon  ready  money  ;  but  in  barter  he  will 
jiave  8s.  per  gallon  :  B  has  linen  at  3s.  66..  })er  yard 
leady  money  ;  how  muft  B  fell  his  linen  per  yard,  In 
proportion  to  A's  bartering  price  ?  and  how  many  yards 
are  equal  to  A's  brandy  ^. 

Anf,  Barter  price  is  3s.  iC4d.  and  he  muft  give  A  3  1 1 

yds.  5qr.   3n. 

3.  P  and  QJ)arter  ;  P  has  linen  at  3s.  7d.  per  yard  ; 
but  in  barter  will  have  3s.  icd.  Qjlelivers  him  broad- 
cloth at ;/?  t  16s.  6d.  per  yard,  worth  only  ^^i  13s,  per 
yard  ;  ])ray,  which  has  the  advantage  in  barter  ?  and 
how  much  hnen  does  P  give  QJbr  148  yards  .of  broad- 
cloth ? 

Yd.  Yds.       s. 

As  I  :  36/^6  ::  148  :  5402  price  of  the  broadcloth.  As 
3/10  :  J  yd.  ::  5402s.  :  1 409  j^yds.  of  linen. — QJias  the 
advantage  ;  for,  as  3/7  :  3/10  ::  33s.  ;  'iShVi  his  Pro- 
portional price. 

4.  A  has  200  yards  of  linen,  at  is,  66.  ready  money 
per  yaid,  which  he  barters  with  B,  at  is.  pd.  per  yard,; 
Talving  buttons  at  7^d.  per  grofs,   which  are  worth  bu] 
6d  J    how    many   grofs   of  buttons  will  pay  for  ihj 

•    'iinsnr 
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irnen  ?  who  gets  the  bed  bargain,  and  by  how  much, 
both  in  the  v;hole  and  per  cent.  ? 

Yd.    d.      Yds.      d.  d.  Grofs.    d.    Grofs. 

As  I  :  21  ::  200  :  4200.    As  75  :  i  ::  4200  :  560. 

Yd.    d.      Yds.    £. 
As  I  :  18  ::  2co  :  15  value  of  A's  linen. 

Gr.    d.       Gr.      £. 

As  2  :  6  ::  560  :  14  value  of  B*s  goods.  So  that 
B  gained /' I  of  A. 

£■    £-    £■    £■ 

As  14  :   I   ::   100  :  7   2s.   lod.  per  cent. 

LOSS  AND  GAIN 

Is  an  excellent  Rule,  by  which  merchants  and  traders 
difcover  their  profit,  or  lols,  ].er  cent,  or  by  the  grofs  : 
It  alfo  inflrudls  them  to  raiie  or  fall  the  price  of  their 
goods,  fo  as  to  gain  or  lofe  fo  much  per  cent.  &c. 

CASE       I. 

To  Inoiv  nvhat  is  gained  or  hjl  per  cent. 

Rule.  Firfl  fee  what  the  gain  or  iofs  is,  by  Sub- 
tradion  ;  then,  As  the  price  it  coft,  is  to  the  gain  or 
Iofs  ;  fo  is  £^00  to  the  gain  or  Iofs  per  cent. 

Examples. 

I.      If  I  buy  ferge  at  5s.  per  yard,  and  fell  it  again, 
at  5s.  8d.  per  yard  ;  what  ^\i  I  gain  per  cent,  or  in  lay- 
ing out  /rico  ? 
s.  d. 
Sold  for  5   8  [See-procefs  next  page.] 

Coft  5  o 


8d.  gain  per  yard. 

N.  B.    The  firft  quelt^pas  in  the  feverai  Cafes,  ferve 
to  elucidate  each  other,  ^ . 
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d.      d.       £. 


As  60  :   8  ::   I 


00 


6o)8oofi3 
60 


20a 

iSo 

2.  If  1  buy  ferge  at  $fS  per  yard,  and  JO 
fell  it  again  at  5s.  j>er  yard  j  what  do  I  lofe  20 
per  cent,  or  in  laying  out  ;^ioo  ?  

s.  d.         d.     d.       £.     £.    s.    d.l  60)400(6 
Coft  5   8  As  68  :  8  ::  100  :  11    15  3i:  >•        360 

fold  for  5  o  (Jnf.  3 

40 

8d.  Lofs  per  yard.  '  1 2 

6o)48o( 8 
480 

ytnf,£ii  6/S. 

3.  If  I  buy  a  Cwt.  of  tobacco  for  £g  6/8,  and  fell 
it  again  at  is.  icd.  per  lb.  do  I  gain  or  lofe  ?  and  what 
per  cent,  i 

£■  =•  a. 

Sold  for   10     5     4 
Cod     968 

JT,     s.    /,*o   18     8  gained  in  the  grofs. 
I  2d.  I  -rx  1  1 1     4  value  at  zs.  per  lb. 

0188  value  at  2d  per  lb. 


10     54  value  at  is.  lod.  per  lb. 
£,  s.  d.      s.  d.       £.      £. 
As  9  6    8  :   18  8  ::   100  ;  io     /fnf.  £ro  pec  cenv 

A,     A 
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4.  A  draper  bought  60  yards  of  cloth  at  28s.  per 
yard,  and  38  yards  of  ditto,  at  14s.  per  yard,  and  fold 
them  one  with  another,  at  26s.  per  yard  ;  did  he  gain- 
or  Jofe  ?  and  what  per  cent.  ? 

yd.      s.        £.     yds.         yd.      s.       yds.      £.      s. 

As  I   :  28   ::  60  :   84     As  i   :  26  ::  98  :    127      8 

yd.      s.        yds.      £.    s.  £•      s. 

As   I    :    14  :: '38   ;   26   12  Sold  for  127      8 

Prime  cott  110   12 

Whole  prime  coil^j^iio  12 


Gain  in  the  grofs    16   16 
£.     s.      £.    s.         £.       £.  s.  d. 
As  no   12   :   16   16  ::    ico  :   15  3   9^  per  cent. 

5.  Bought  fugar  at  6|d.  per  lb.  and  fold  it  at;^2  3s. 
9d,  per  Cwt.  j  what  was  the  Q?Xn  or  loi)  per  cent.  ? 

lb.  fb. 

As   I    :   6\d.   ::    112   :  £7^  cs.   8d. 
Prime  coft;r3  o  8  per  Cwt.       £■  >■  Q-     s.    d.      £.    £.   s.    d. 
Sold  at       a  3  9  per  Cwt.  As  3  o  8  :  i6  ii  •;  100:  27  17  8f 

(Lofs  per  cent.  Anf. 

Loft  j^o  16   IT  in  the  whole. 

6.  At  24d.   in   the  (hilling  profit  j  how  much  per- 
cent. ? 

s.     d.      £,     £.     s.     d. 
As    I    :  24  :  :  100  :  20   16     8  ylnf. 
7  At  4$.   6d.  in   the  pound  profit  ;  how  much   per 
cent.  ? 

£•     s.    d.  £.      £.    3. 

As    I    :    4     6   :  :    100   :   22    ic  j^nf. 
8.     If  I  buy  candles,  at  is.  6d.  per  lb.  and  fell  them 
again,  at  2s.  per  lb.  and  allow  3  months  for   payment  j 
what  do  I  gain  per  cent.  ?     - 

d.        d.  £.        £.    s.  d. 

As   18    :  24   :  :    100    :    133    6    8  ;  then,  by  Dif- 
Mo.  £,     Mo.£  s. 
As  12  :  6   ;  :  3  :  I    10 
£.    s.    £.  s.         £.   s.  d.  £.  s.    d. 
Then,  as  101    to  :  i    10  ::  133   68:1    19  45,  which 
taken  from  ;^i33  6s.  8d.  leaves  ^^131  7s.  34d.  there- 
fors,  Anf  £11  7s.34d. 

9.  Jf 
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9.  If  I  buy  cloth  at  13s.  per  yard,  on  8  months 
credit,  and-fel!  it  again  at  12s.  ready  money,  do  I  gair- 
or  lofe  ?  and  what  per  cent.  ? 

Mo.    r.    Mo.  £.         r,  s.         £,     s.  d. 

As  12   :  6  ::   8   :  4,   As  104  :  13    ::   100  :  12   6 

So  that  15s.  on  8  months  credit,  at  £6  per  cent,  is  equal 

to    I2s.   6d.  ready  nM)ney  ;  then, 

s,   d.  s.   d.  d. 

Prime  cod  12  6  ready  moneys  As  126:6: 
Sold  at  1 2  o  ready  money  ( 

Loit  o  6  \r  the  yaid.    j  //nf.  hjl  £^, 
In  carting  up  the  amount   of   goods  bouglit,  im))orted 
©r  exported  ;   to  the  prime  coft  of  fuch  goods  we  mufl 
add  all  the  charges  upon  them,  in  order  to  fix  the  price 
they  ftand  us  in. 

10.  Suppo{I^  I  import  from  P'lance  12  bales  of  cloth, 
each  bale  containing  10  pieces,  which,  widi  the  charges 
there,  amounted  tOiCioS  ;  I  pay  duty  here  5s.  6d.  per 
piece,  for  fieighi;  £7,  ics,  and  the  porterage  7s.  6d.  ; 
what  does  it  Hand  me  in  per  piece  ?  and  how  mufc  I 
leli  it  per  piece  to  gain  ^'  to  per  cent.  ? 

£. 

12  bale-^,  Fir/l  coft  108      o     o 

.     .  Each  10  pieces.  -Dir-y           33     00 

I'reight           3    5  0     o 

In  all    120  pieces,  at  5s.  CA.      Porterage       076 

Whole  cod £\ 44  1 7     6 

Pieces.    £.    s.    d.    piece. 
As    i^o  :   i44    17    6   :;    i 

^  £'      £•     £'  s.  <]. 

" —  As  icjo  :    ilo   ::    J     4     i|- 

rii"),i44    1/   6    divifor,     ic)i  4     i^  coft  per  piece. 

O    <        ? a    5  gain  per  piece.  7 

C.  10 3    12     r  5" 


J  -    f  Prim 


4  — at  10  per  ctint.^ 

£^    68.  6H 

e  cod  per  piece,  j^  I   41 -J 
I  mud  feii  it  at  ^i   6  6^  per  piece. 

■  CASj 
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CASE      II. 

To  know  how  a  commodity  mult  be  fold,  to  gain  or 
lofe  fo  much  per  cent. 

RuLi.  As  /.*ioo  is  to  the  price  ;  fo  iS;^ico  with 
the  profit  added  or  lofs  fubtradted,  to  the  gaining  or  lof- 
ing  price. 

Examples. 

I.  If  I  buy  a  quantity  of  ferge,  at  $s.  per  yard  ;  how 
muft  I  fell  it  per  yard  to  gain  £1$  6s.  8d.   per  cent.  ? 

£.        s.       £.  s.  d.  Or  thus, 

As  100  :  5  ::  113  6   8        £.     s.     d. 
20  20  113  6      8 


2000           2266  - 

12               f2  s.  5]66  13  4 

12 

240CO         27200  " 

5  792 

Add  8=1  of  12=133.45. 

24000)136,000(5  

120  d.  Sloo 


16  s.    d. 

1 2  ^nf.    5   8  per  yard. 


24,000)192,000(8 
192 


000 


2.    If  a  barrel  of  powder  coft  £^  how  muft   it  be 
fold  to  lofe  I  o  per  cent.  ? 

A« 
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Or  thufy 

£'  £'  £'  £'  s.  90 

A.S  1 00  :  4  :  :  90 :  3    12  j^n/l  4 


20 

is.  12,00 

3.  Bought  cloth,  at  15s.  per  yard,  which  not  proving 
fo  good  as  I  exptfted,  I  am  content  to  lofe  £1^^  per 
cent,  by  it ;  how  muft  I  fell  it  per  yard  ? 

£.      s.      £.      s.    d. 
As   10©  :  15  :;  824  '.124^  j^nf.  12s.  4id.  ' 

4.  If  1 2clb.  of  fteel  cod  £'] ;  how  muft  I  fell  It  per  lb» 
to  gain  £i$i  per  cent.  ? 

lb.     £.     lb.    s.  d.        £.    s.  d.      £      s.  d. 
As  120  :  7  : :  1:12  As  100:  i    2  :  :  1 15^:  i     4 

(ptr  lb.  Anf.    i 

5.  Bought  fifh  in   Newburyport,  at  los.    per  quintal, 
and  fold  it  at  Philadelphia  at  17s.  6d.  per  quintal  ;  now, 
allowing  the  charges  to  be  29.  6d.  per  quintal,  and  con-    ; 
fidering  I  muft  loofe  20L  per  cent,  by  remitting  my  mon^  ;■ 
ty  home  ;  what  do  I  gain  per  cent.  ? 

s.   d. 
Selling  price  1 7   6  Philadelphia  currency  per  quintal. 
Charges  =26  Ditto. 

150  Ditto. 
£■       s.       £.     s. 

As  ICO  :  15  ::  80:  12  New-England  currency. 

Sold  at  I2S.  per  quintal. 
Bought  at  103.  per.  quintal. 

s.     s.       £.       £. 

Gained  2s.   per  quintal —As  10:2  ::  ico  :   20  pef '« 

(cent,  gained,  ^nf, 

6.  Bought  50  gallons  of  brandy,  at  4s.  per, 
gallon,  but,  by   accident,    10    gallons   leaked    out  ;  aij 

whlit 
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what  fate  muft  I  fell  the  remainder  per  gallon,  to  gain 
upon  the  whole  prime  coft,  at  the  rate  of  jCio  per  cent.  ? 

Gal.    £,     Gal.    s. 
50  gall,  at  4s.  per  gall.=;(^io  As  40  :   10  ::   i   :  5 
10  gallons  leaked  out.         £*     s.       £,     s.  d. 
—  As  100  :  5  ::  no  :  5  6  jinf, 

40  gallons  remain  — — . 

CASE      III. 

When  there  is  gained  or  loft  per  cent.  To  know 
what  the  commodity  coft.  .   _ 

Rule.  AsjC^oOj  with  the  gain  per  cent,  added,  or 
lofs  per  cent,  fubtrafted,  is  to  the  price  5  fo  is  >Cioo  to 
the  prime  coft. 

Examples. 

I.  If  I  yard  of  cloth  be  fold,  at  5s.  8d.  and  there  is 
gained  ^1368  per  cent.  ;  what  did  the  yard  coft  ? 


£• 

As  113 
20 

3. 
6 

d. 
8 

s.  d.   £, 

:  5  8  ::  ico 

12      68 

2266 
12 

68     800 
600 

27200 

272,oo)68|oo(o 
20 

^72,00)1360100(53.  prihife  coft,  ^n/i 
1360 

2.  If  12  yards  of  cloth  are  fold  at  15s.  per  yard,  and 
there  is  ^y  10s.  lofs  ptr  cent,  in  the  fale  j  what  is  the 
prime  coft  of  the  whole  ? 

Yd.  s.  Yds.  £.  £.  s.  £.  £.  £.  s.  d. 
As  I  :   15  ::    12  :  9.  As  92    10  :  9  ::  100  -.9136 

Bb  3-    If 
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3.     If  19I  Cwt.  fugar  be  fold,  at  £^  5s.  per  CviU 
and  I  gain  £1^  per  cent.  ;  what  did  it  coft  per  Cwt.  I 

£'      £'  s-        £'      £•  s.     d. 
As  115  :  4  5   ::   100  :  3   13   10^  ^nf, 

CASE      IV. 

If  by  wares  fold  at  fuch  a  rate,  there  is  fo  much  gain- 
ed or  iofl  per  cent.  To  know  what  would  be  gained  or 
loft  per  cent,  if  fold  at  another  rate. 

Rule.  As  the  firft  price  is  to  ;^ioo,  with  the  profit 
per  cent,  added,  or  lofs  per  cent,  fubtraded  ;  fo  is  the 
other  price,  to  the  gain  or  lofs  per  cent,  at  the  other  rate. 

N.  B.  If  your  anfwer  exceed  ;£'ioo,  the  excefs  is 
your  gain  per  cent  but  if  it  be  kfs  than  ;f  100,  that  de- 
ficiency is  the  lofs  per  cent. 

Examples. 

1.  If  cloth,  fold  at  5s.  8d.  per  yard,  be  ;^i3  6s.  8d, 
profit  per  cent. ;  what  gain  or  lofs  per  cent,  fliall  I  have, 
if  I  fell  the  fame  at  5  s.  per  ya«rd  ? 

s.  d.      £.    s.  d.     s. 
As  5   8  :   113  6  8  ::  5 


12 

20 

68 

2266 

12 

27200 

5 

; — 2,0 

\ 


68)136000(200,0  100 — 100=0  Atif.  I  nettle t gainx 

136         (nor  lofe*'. 

/ico 

,000 

2.     If 
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2.  If  cloth,  fold  at  4s.  per  yard,  be  ^10  per  cent, 
profit  ;  what  fliall  I  gain  or  lofe  per  cent,  if  fold  at  3s. 
6d.  per  yard  ? 

s.      £,       s.  d.     ^.  ' 

As  4  :  110  ::  3  6  ;  g6ld.    £.     £.     £. 

Then,  100— 96^=23^  per  cent.  lofs 

[Anf 

3.  I  fold  a  watch  for  £^0^  and  by  ^o  doing,  lofi: 
f  17  per  cent,  whereas  I  ought,  in  trading,  to  have 
cleared  ^^20  per  cent  j  how  much  was  it  fold  under  its 
real  value  ? 

£,     £.        £.      £.    s.  d.     /.  £.    s.  d. 
As  83  :  50  ;:  100  :  60  4  9|-  As  100  :  60  4  9^  :: 
£.     £.   s.  d.     £.   s.  d.  £.   £.  ,.   d. 
)20  :  73  5  9;^  then,  72  5  9^—50=22  5  9J  Jaf. 

EQUATION  OF  PAYMENTS 

Is 'the  finding  of  a  'ik^^e  to  pay  at  once,  feveral  debts 
due  at  different  times.  To  that  no  lofs  fhall  be  fuflained 
by  either  party. 

Rule  i.*  Multiply  each  payment  by  the  time  at 
which  it  is  due  ;  then  divide  the  fum  of  the  producHis  by 
the  fum  of  the  payments,  and  the  quotient  will  be  the 
equated  time,  or  that  required. 

Examples. 

J.  A  owes  B  ;^38o,  to  be  paid  as  follows,  viz.  ;^ioo 
in  6  months,  _^  120  in  7  months,  and  £160  in  10  months  ; 
what  is  the  equated  time  for  the  payment  of  the  whole 
debt  ? 

100 

*  This  rule  Is  founded  upon  a  fuppofition,  that  the  fum  of 
the  interefts  of  the  feveral  debts,  which  are  payable  before  the 
equated  time,  from  their  terms  to  that  time,  ought  to  be  equal 
to  the  fum  of  the  inrerefts  of  the  debts  payable  after  the  equat- 
ed time,  from  that  time  to  their  terms. 
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lOO  X     6  rr    6co 

1 20  X     7  =    840 
160  X  10  =  i6co 


1004-120+160=380)3040(8  months,  Anf, 

3040 

2.  A  owes  B  ^iC4  15s.  to  be  paid  in  ^\  months, 
^161  to  be  paid  in  3^  months,  and  ^^152  55-10  be  paid 
in  5  months  ;  what  is  the  equated  time  for  the  payment 
of  the  whole  ?  Anf,  4  months  and  8  days. 

3.  There  is  owing  to  a  merchant  ^C^qB,  to  be  paid 
;Cl78  ready  money,  X^200  at  3  months,  and  1^320  in  8 
months  ;  I  demand  the  indifferent  tim.e  for  the  payment 
of  the  whcle  ?  Anf.  4^  months. 

4.  The  fum  of  X49  is.  6d.  is  to  be  paid,  i  at  6 
months,  \  at  8  months,  and  I-  at  10  months  ;  what  is 
the  mean  time  for  the  payment  of  the  whole  ? 

'^         Anf.  7I  months. 

Rule  2.  See  by  Ruk  ift,  at  what  time  the  firft 
man,  mentioned,  ought  to  pay  in  his  whole  money  ;  then, 
as  his  money  is  to  its  time,  fo  is  the  other's  money  to 
his  time  inverfeiy,  which,  when  found,  muft  be  added 
to,  or  fubtrafted  from,  the  time  at  which  the  fecond 
ought  to  have  paid  in  his  money,  as  the  cafe  may  re- 
quire, and  the  fum,  or  remainder,  will  be  the  true  time 
of  the  fecond's  payment. 

Examples. 

I.  A  is  indebted  to  B  yC^SO,  to  be  paid  ^^o  at  4 
months,  and  /!  1 00  at  8  months :  B  owes  A  ;C25o,  to  be 
paid  at  10  months  :  It  is  agreed  between  them,  that  A 
(hall  make  prefent  pay  of  his  v/hole  debt,  and  that  B 
fliall  pay  his  fo  much  the  fooner,  as  to  balance  that  fa- 
vour ;  I  demand  the  time  at  which  B  muft  pay  the  JC250, 
reckoning  fimple  intereft  \ 

50 
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50X4=200 

100  X  3=800 


50-}- icc=i5|o)ioo|o(6|  months,  A's  equated  time. 
90 


10 


.C.        mo.        /".      mo.         mo.  mo.  mo. 
As   150   :   6|   ::   250  :   4  then  ic~-j-=^6  time  of  B's 

(payment. 

2.  A  merchant  has  jC\  2co  due  to  him,  to  be  paid  -J 
at  2  moliths.  j  at  ^mo:  ths,  and  the  reft  at  6  months  ; 
but  the  debtor  agrees  to  pav  -3  down  ;  how  long  niay 
the  debtor  detain  the  other  half,  fo  that  rjeither  party 
may  fuftain  lofs  ? 

mo.     mo.  Nov.',  as  ^  wiis  paid  4j  months  be- 

-|  X   2  cr  Oj  fure  it  was  due,  it  is  rcifon-abie  that 

y  X   3  =  i  he    fiiould    detain    the    other    ^    4^ 

4x6=3  months  after  it  became  due,  which, 

—  added,   gives    8j   months,    the    true 

Equated  time  4j  time  for  the  fecond  payment. 


COMMISSION  OR  FACTORAGE* 


Is  an  allowance  of  fo  much  per  cent,  to  a  factor,  or 
correfpondent  abroad,  for  Tauying  and  felling^  goods,  for 
his  employer. 


E    X    A 


M    P     L    E    S. 


I.     What  comes  the  commiiEon  on  ^539    1279  to, 
at  42  per  cent.  ? 

539 

*  The  method  of  working  queflions  In  this  Rule,  Brok€rap[e 
aad  the  firft  cafe  of  Infurance,  is  the  fame  as  io  Simple  Inter  elL 

B   B   2 
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£,    s.      d. 
539  ^2     9 


4t 

Produa  of 

2158 
i=269 

1 1 
16 

c 

4i- 

^24128 
20 

7 

4i 

s.  5]67 
12 

d.   8!o8 

2.  My  faflor  receives  j^iooS  t©  lay  out  after  having 
ded'jcled  his  commillion  of  ^T^  per  cent. ;  what  does  his 
commiflion  amount  to  r 

Here,  as  his  cocnmiliioii  is  to  he  dedu(3:ed  from  the  given 
fum,  it  is  evident  that  I  ought  not  to  pay  him  commiirion  on 
his  own  money  (uhich,  however,  is  often  unjuftly  prav5lifcd) 
I  he  re  ("ore, 


r       r  r 


£■      £■     £■ 


As  105   :  5   ::    1008   :  48  jinf. 

3.  My  correfpondent  writes  me  that  he  has  purchafed 
goods  to  the  value  of  £6']'^  12s.  ;  what  does  his  com- 
ffii(Hop  on  that  fum  amoiwit  tOj  at  £i\  per  cent.  ? 

J^nf.  £2^   II   6. 

-I 

BROKERAGE 

'Is  an  allowance  of  fo  much  per  cent,  to  aperfon  call- 
ed a  Broker,  for  affixing  merchants  or  fadors  in  pur- 
chafing  or  felling  goods. 

Examples. 

I.     What  is  the  .brokerage  upon  £^2^  i^s.  at  5s.  or 
£\  per  cent,  > 

5s- 
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:^'U 


£.     s. 

525  10 

1.3 1    76 
20 

6,27 
12 


5  {hillings  being  an  aliquot 
part,  of  2* " »  divide  by  that 
part,  and  the  quotient  is  the 
anfwer. 


3»3o 
4 

1,20 


^^/ £i  6  3 


2.  What  is  the  brokerage  upon;(;673  i6s.  at  ;^f  per 
cent.  ?  Anf.  £Af  4  2^. 

3.  If  a  broker  fell  goods  to  the  amount  of  ^,"709  19s. 
II d. ;  >vhat  is  his  demand,  at  ;^i^.  per  cent.  ? 

Anf. £\o   12   li-|. 


BUYING  AND  SELLING  STOCKS. 

Stock  is  a  general  name  for  the  capitals  of  trading  com- 
panies, banks,  &c.  and  the  buying  and  felling  certain  fums 
of  money  in  thofe  funds,  is  not  unafual. 

Examples. 

1 .  What  is  the  purchafe  of  ;f  275  1 5s.  iiaiik  ilook,  ,at 
)^74^  per  cent.  ? 

£.    s. 
^74i  m^ani  £25^  of  £ioOy  I /'20      j-      275   15  o 
therefore i  take  parts  for  the  de-  \ 
Jiciencyy  and  fuhtra^i  the  fum  of  i     £^ 
thofe  parts  Jr  urn  the  given  fum,     \    £k 


A- 
10 


55     3  o 
13   15  9 

I     7  6| 


Subtra<El  70     63^ 
Jnf  £ios     B  8t 


Qr> 
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Or,  If  I  had  taken  parts  for  ;^*74^,  the  rate  per  cent, 
then  the  fum  of  the  feveral  quotients  would  have  been 
the  anfwer  as  above. 

When  the  price  is  above  100,  take  parts  for  the  fur- 
plus  of  the  price  above  100,  and  add  thera  to  the  given 
fum  for  the  anfwer. 

2.  What  is  the  purchafe  of^io29  10s.  6d.  bank 
flock,  at  ^i  10^  per  cent.  ^ 

£■  £■    «•  d. 


10 

£i 


I  o 


1029   106    at  100   per  cent. 
^'^  I      102    19  ot  at     10    per  cent. 
2    1 1   5t  at        ^  per  cent. 


Anf,  £ii^S     I  o  ^t ;^7  I o^  per  cent, 

3.  What  does  £1600  capital  flock  in  the  MaiTachu- 
fetts  bank  come  to,  at  £120^  per  cent.  ? 

Jnf.  ^1922. 

POLICIES  OF  INSURANCE. 

Infurance  is  a  fecuiity  or  affurance,  by  means  of  a  Writ 
called  a  Policy,  to  indemnify  the  infured  of  fuch  loiTes  as 
iliall  be  fpecified  in  the  policy  fubfcribed  by  the  infurer  or 
infurers,  by  which  the  underwriters  oblige  themfelves  to 
make  good  and  effectual  the  property  infured,  in  coniid- 
eration  of  a  certain  premium  at  a  flipulated  rate  per  cent, 
(which  varies  according  to  the  rifk)  to  be  immediately 
paid  down,  or  otherwife  fecured  according  to  the'tenor 
of  the  agreement. 

The  average  lofs  is  10  per  cent. — that  is,  if  the  infiir- 
ed  fufter  any  damage  or  lofs,  not  exceeding  10  per  cent, 
he  bears  It  himfeif,  and  the  infurers  are  free. 

A  policy  fhould  be  taken  out  for  a  fam  ^ufticient  to 
cover  the  principal' and  premium,  and  tiie  bufinefs  of  this 
rule  is,  in  general,  to  calculate  what  that  fani  fliould  be. 

CASE 
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CASE      I. 

When  the  premium,  at  a  certain  rate  per  cent,  for  in- 
furing  a  fum,  is  required,  the  operation  is  the  fame  as  in 
intereft,  or  commiffion. 

1.  What  is  the  premium  upon  £SS1  15  9  at  6^  per 
cent.  ? 

£'     s.     d. 
537   15     9 
6| 


3226  [4    6 
|.=  268  17  iOt 

.34l9S  12    4t 
20 

19I12 
12 

4 

i|94        -^«/  £H  1 9/1-4' 

CASE       II. 

To  find  the  fum  for  which  a  policy  (hould  be  taken 
out  to  cover  a  given  fum. 

Rule.  Take  the  premium  from^j^ioo,  and  fay,  as 
the  remainder  is  to  100  j  fo  is  the  fum  adventured  to 
the  policy.* 

I.     It 

*  Now,  it  is  plain  that,  if  I  want  to  recover  £<)2i  I  muft,  in 
this  cafe,infure  upon  ;{^ioo;  therefore,  to  recover  jC759  ^  "^"ft 
.infure  upon  ;^8i5,  for  when  8  per  cent,  for  premium  is  dedu<^' 
ed,  I  fliall  have  £7S9  remaining  neat. 

For  ^8i5=Sum  infured  upon  at  8  per  cent, 
66=3>Premium  to  be  dedu6te4. 

^759=The  firH  out&t. 
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I.    It  is  required  to  coverX759>  premium  8  per  cent.  ; 
for  what  fum  muft  the  policy  be  taken  ? 

lOO 

8 
92  :  100  ::  759 

ICO 


92)75900(^825  ^nf, 

230 
184 

460 
460 

2.    A  merchant  Tent  a  veiTel  and  cargo  to  fea,  vaKied 
at  /'1525  ;  what  fum  mail  the  poHcy  be  taken  out  for, 
to  cover  his  property,  premium  19I  per  cent   I 
100 
i9o" 

80,5  :  ICO  ::  1525  :  ^^1894  8    i\  Anf, 

CASE       III. 

When  a  policy  is  taken  out  for  a  certain  fum  in  order 
to  cover  a  given  fum  :  To  find  the  premium,  fay  ;  As 
the  policy  is  to  the  covered  fum  ;  fo  is  ^  100  to  a  fourth 
number,  which,  being  taken  from  ico,  will  leave  the 
premium. 

If  a  policy  be  taken  out  for  ;C  1250  to  cover  ;C500  } 
what  is  the  premium  per  cent.  ? 
1250  :  500  ::    100 
100 

1250)5^0000(40  and ;C ICO — 40=^60  Anf, 

CASE 
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CASE      IV. 

When  the  policy  for  covering  any  fam  and  the  pre^, 
miura  per  cent,  are  given,  to  find  iSie  fimi  to  be  covered. 

Rule.    Dedud  the  premium  per  cent,  from  100,  and 
fay,  As  100  is  to  the  remainder ;  fo  is  the  pohcy  to  tlie 
♦-fum  required  to  be  covered. 

If  a  policy  be  taken  out  for  ';f  1 250  at  60  per  cent.  ; 
what  is  the  adventure,  or  fum  to  be  covered  ? 
100 
60 


100  :  40  ::   1250 

4-0 


ioo)5cooo(.€5oo  Anf. 

COMPOUND  INTEREST. 

Compound  Intereftis  that  which  arifes  from  the  inter- 
efl:  being  added  to  the  principal,  and  (continuing  in  the 
hands  ot  the  borrower)  becomes  a  part  of  the  principal, 
at  the  end  of  each  ftated  time  of  payment. 

General  Rule.  Find  the  amount  of  the  given  prin- 
cipal, for  the  time  of  the  firft  payment,  by  fimple  inter- 
eft  ;  next,  find  the  intereft  of  that  fum,  or  principal,  and 
add  it  as  before,  and  thus  proceed  for  any  number  of 
years,  ftill  accounting  the  laft  amount  as  the  principal  for 
the  next  payment.  The  given  principal  being  fubtra6t- 
ed  from  the  laft  amount,  the  remainder  will  be  the  com- 
pound intereft. 

Examples. 

I .    What  will  ;C48o  amount  to  in  3  years,  at  £6  per 

cent,  per  annum  ? 

Principal, 


3®o  COMPOUND  INTEREST. 

Principal,     480 
Rate  of  int.      6 

Z*28|8o 
20 

s.  i6jOO 
Prin.  I  ft  year,  480 
Int.  of  ditto,       28   16 


Prin.  2d  year,  508   16 
6 


^3o|52  16 
20 

Prin.  3d  year,  ;^539     6  6^ 

s.  10I56  Int.  of  ditto,  32     7   2;J-   ; 

12  i » 

Amount,  ^r//:;f57i    13   8| 

d.  6I72  Sub.  ift  prin.      480 

— —  Compound  int.  7  o% 

loo  c  c9^    13   o| 

qrs.   2|88  for  3  years.         3  J      ^ 

Prin.  2d  year,  508    16  o 

Int  of  ditto,       30   10  6^ 

Prin.of  3d  yr.  539     6  6| 

6 


;C32|35  19  3 

2Q 


2.  What  is  the  compound 

s.   7|r9  intereft  of  ;^740  for  6  years, 

1 2  at  £^  per  cent,  per  annum  ? 

^nf.  £ig6  6  84.   . 

d.   2I31  3.  What  will;^  150  amount   ' 

4  to  in  a  year,  at  £2  per  cent. 

per  rfionth  ? 

qr.    1I24  Anf,£\()0-  :^  $. 

When 
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fV/jen  the  rate  is  at  5  per  cent,  per  annum. 

1.  Divide  the  principal  by  20,  and  this  quotient,  add- 
ed to  the  principal,  will  be  the  amount  for  the  firfl:  year, 
and  the  principal  for  the  fecond. 

2.  In  like  manner  find  the  amount  for  every  fucceed- 
ing  year. 

JVhen  the  rate  is  at  6  per  cent,  per  annum,  you  may 

1 .  Divide  the  principal  by  20,  and  that  quotient  by  5 : 
Thefe  quotients,  added  to  the  principal,  will  be  the  amount 
for  the  fir  ft:  year,  and  the  principal  for  the  fecond. 

2.  In  hke  manner  obtain  the  amount  for  every  fuc- 
ceeding  year. 

Examples. 

What  is  the  amount  of  Of  the  fame  fum  at  5 

;£'48o,  at  6  per  cent,  per  an-  per  cent,  per  annurti,  for 

num,  for  4  years  ?  4  years  ? 

20)480  20)480 

5)   24  24 

4  16 


20)508  16  amt.  oftbe  iftyr. 
5)  25     8     9t 


10)504  amount  of  ift  yr. 


5     I     9  20)529     4r:dItto  of  2d. 

26     9     2^ 


20)539     6     64  ditto  of  2d. 
5)  26  19     3I  20)555  13     2i=do.3d. 

5    7   iot  27   15     7| 


20)571   13     8^  do.  of  3d.         ^^583     8   10  =  do.   of 

5)  28  II     8 (4th. /^«/: 

5  H     4 


£^0$  19     8t  do.  of  4th.  ^«/: 

C  c  COMPOUND 
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COMPOUND  INTEREST  BY  DECIMALS. 

A  Table  of  the  amount  of  £\  at  6  per  cent,  per  annum, 

for  months. 


Mo. 

I .  dec.  part.  \\Mo.\£.  dec.  part.  \\  Mo.  \  I.  dec  parts. 

I 

2 

3 

4 

1,00487 
1,00976 
1,01467 
r,oi96i 

5 
6 

7 
8 

1,02457 
1,02956 

i>o3457 
1,03961 

9 

10 

1 1 
12 

1,04467 
1,04975 
1,05486 
1,06 

A  Table  of  the  amount  of  £1  from  i  day  to  3  i  days,  at 
6  per  cent,  per  annum. 


days] 

/. .  dec.  part.  ^days»\ 

£.  dec. part.  \days]£'  dec.parts.\ 

I 

I, coo 10 

12 

1,00197 

22 

1,00361 

2 

1,00032 

13 

1,00213 

23 

1,00378 

3 

1,00049 

'4 

1,00230 

24 

1,00394 

4 

1,00065 

15 

1,00246 

25 

I500410 

5 

1,00082 

16 

1,00263 

26 

1,00427 

6 

1,00098 

17 

1,00279 

27 

1,00443 

T 

1,001  15 

18 

1,00295 

28 

1,00460 

8 

1,00131 

19 

-1,00312    ij   29 

1,00476 

9 

1,00147 

20 

1,00328        30 
i»oo345       3^ 

1,00493 

10 

1,00164 

21 

1,00509 

1 1 

1,00180 

1 

A  Table  of  the  amount  sf  £\  at  \  per  cent,  per  month, 
as  praS'ifed  at  the  Moffachufelts  Bank. 


Mo  \£.  dec.  parts.  | 

Mo.\ 

£.  die. parts. 

\Mo.\£.  dec.  pts.\ 

\ 

2 

3 

4 

1,005 

1,01 

1,015 

1,02 

5 

6 

7 
8 

I>02  5       1 

1,03 

i>o35 

1,04 

10 
I  2 

1,045 
1,05 

f,o6 

C     A     S     E       L 

When  the  principal,  the  rate  of  interef,  and  time,  are  given, 
to  find  either  the  amount  or  interejl. 

Rule   i.      Find  the  amount  of  £1  for  one  year,  at^ 
die  given  rate  per  cent. 

2.    Involve 
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2.  Involve  the  amount,  thus  found,  to  fuch  power,  as 
is  denoted  by  the  number  of  years — or,  in  I'able  ift,  at 
the  end  of  Annuities,  under  the  rate,  and  againft  the  giv- 
en number  of  years,  you  will  find  the  power.  * 

3.  Multiply  this  power  by  the  principal,  or  given  fum, 
and  the  produ^T:  will  be  the  amount  required,  from 
which,  if  ycu  fubtrad  the  principal,  the  remainder  will 
be  the  intereft. 

Examples. 

I.     What  is  the  compound  intereft'  of  ;£^6oo  for  4 

vears,  at  6  per  cent  per  annum  ? 

,       r  Amount  of  ;^i  for  i  year, 

T,,  ,  .  ,    .        '  ^"^  1  at  6  per  cent,  per  annum. 
Multiply  by   i,co       ^         tr  r 

i,i236=2d  power. 
Multiply  by  IJ1236 

i,i6247696=4.th  power. 
Mukiply  by  6oo=principai. 

75  7,486 1 76oo=amount. 
Subt.  600 


I57,486i76=;^i57  9s.  8td.  =  Int.  required. 

By 

*  The  amounts  of  ^T  i  in  this  Table,  are  fo  many  powers  of 
the  amount  of;^t  for  i  year,  whofe  indices  are  denoted  by  the 
number  of  years, 

Note.  When  the  given  time  confifts  of  years  and  months,  or 
years,  months  and  days  ;  firft  feek  the  amount  of  ;^i  in  the 
Table  for  years,  then,  in  the  Table  of  months,  &c.  multiply 
thcfe  feveral  amounts  and  the  principal  continually  together, 
and  the  laft  product  will  be  the  amount  required. 

Thus,  if  the  amount  of  £4^0  m  5^  years,  at  6  per  cent,  per 
annum,  were  required ;  the  amount  of  ^i  for  5  years=j^i,3382a 
ditto  for  6  months=;ri,C2956.  Now,  i;338aax  1,02956x480 
=;C66l,i341,  An/, 
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By  Tabl£  I. 

Tabular  amount  of  £\.   for  4  years,  1  

at  6  per  cent,  per  annum,  J 

Multiply  the  principal  = 


1,2624769 
6c  o 


Amount=757,486i40o 

Another  way  of  working  Compound  Intereft  ior years ^^  | 
months.^  and  days^   which  is  much  more  concife  than  the 
preceding  method. 

Rule.  To  the  logarithm  of  the  principal,  found  in 
any  Table  of  logarithms,  add  the  fcveral  logarithms,  an- 
fwering  to  the  number  o^ yean^  months^  and  days^  found 
in  the  following  Tables,  and  their  fum  will  be  the  log- 
arithm of  the  amount  for  the  given  time,  which  being 
found  in  any  Table  of  logarithms,  the  natural  number 
correfponding  thereto,  will  be  the  anfwer. 

LogarUhmtc  Tables,  at  6  per  cent,  per  annum ^  for  years ^ 
months t  and  days. 


Ts    \dee.fts. 

r. 

dec.  fts,  i  r. 

dec.  pts.  1  r. 

t/f^.  pts. 

M. 

dec.  pts, 

,002166 
,004321 
,006466 
,0086 
,010724 
012837 
,01494 

:OI703i 
,019116 
,021189 
,023252 

1 
2 

3 
4 
5 
6 

7 
8 

9 

10 

,025306 

,050612 

,075918 

,101224 

,12653 

.15^836 

,177142 

,202448 

,227754 

,25306 

11 

12 

i3 
14 
iJ 
16 

17 
18 

'9 

20 

,278366 

,303672 
,328978 
,35^284 

,37969 
,404896 

.450202 
,455508 
,480814 
,5061a 

22 
23 
24 
25 
26 

il 
28 

29 

30 

,531426 
,556732 
582038 

,607344 

,63265 

,657956 

,683262 

,708568 

•733974 
,75938 

3' 

32 

34 
35 
36 

37 
38 

39 
40 

,784586 
,809792 
,835098 

,860404 

,88571 

,911016 

,936322 

,961628 

,9*6934 

1,01224 

1 
2 
3 

4 
5 
6 

7 
8 

9 

lO 

II 

iays 

D. 

D. 

D. 

Z) 

I 

2 
3 
4 
5 
6 

7 

00007 1 
000143 
000215 
000287 
000358 
000429 
0005 

8 

9 
10 
II 

12 
13 

,00057  I 
,000642 

,000713 
,000785 
,000857 
,000928 

^4 
r5 
16 

17 

i8 
^9 

,000999 

,00107 

,001142 

,0012x3 

,001284 

.001355 

20 
21 
22 

ii 
24 
25 

001426 

,001497 

,001568 

,00163? 

.00171 

,001781 

26 

27 
2§ 
29 
30 

,001852 
,001923 
,001994 
,002065 
,002136 
,002207 

What 
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What  is  the  amount  of  ^^132  los.  at  6  per  cent,  per 
annum,  for  9  years,  8  months,  and  15  days  ? 

To  the  Log.  of  ;^*i  32,5  =  2,12222 

rLog.   for  9  yearsrr   ,22775 

^(/(ii  ditto  for  8  months=   ,01703 

C  ditto  for   15  days=   ,00107 

2,36807         the 
•  neareft  to  which,  in  the  Table  of  Logarithms,  is  2,36810, 
and   the  natural  number  anfwering  thereto  is  233,4= 
£2ss   8s.  ^nf. 

CASE       II. 

/I7:en  the  amount j  rale  and  time  are  giverii  to  Jind  the  prln- 

c'tpaL 

Rule.  Divide  the  amount  by  the  amount  oi £\  for 
the  given  time,  and  the  quotient  will  be  the  piincipal. 

Or,  If  you  multiply  the  prefent  value  of  ^^i  for  the 
^given  number  of  years,  at  the  given  rate  per  cent,  by  the 
kmount,  the  produ'ft  will  be  the  principal,  or  prefent 
worth. 

Example. 

What  is  the  prefent  worth  of  /*757  9s.  8i;d.  due 
4  years  hence,  difcounting  at  the  rate  of  £6  per  cent, 
per  annum  ? 

BvTab.ifl:.  divide  by  the  tab- 7       /•      z        z   >  ot         re   ^ 

vlar amount  of £i  for 4  years.  5      a.  »*"  t/    yji^ir^      t      "^ 

By    Table    II. 

Amount =7  5  7,48614 
Mult,  by  the  prefent  worth  of /i  for  7  , 

4  years,  at  6  per  cent,  per  annum.     J       "  ^'     ^^ 

^"f-  599.9999*3522 704+ =iC6oo 
C  c  2  CASE 
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C     A     S     E      III. 

When  the  principal,  rate  and  amount  are  given,  to  Jind  the 

time. 

Rule.  Divide  the  amount  by  the  'principal  ;  then 
divide  this  quotient  by  the  amount  of^^i  for  i  year,  this 
quotient  by  the  fame  till  nothing  remain,  and  the  num- 
ber of  the  divifions  will  fhow  the  time. 

Or,  Divide  the  amount  by  the  principal,  and  the  quo- 
tient '.vlll  be  the  amount  of  ^i  for  the  given  time,  which 
feek  under  the  given  rate  in  Titble  irt,  and  in  a  line  with 
it,  you  will  fee  the  time. 

Example. 

In   what   time   will  i,'6oo  amount  t0j^757  9s.  8id. 

at  6  per  cent,  per  annum,  compound  intereft  I 

Divide  the  amount  ]       ,      n  o.;  -/c/    ^r^.^^^r. 

l,v  the  Drlncina!        C  =^^^0)757,486176(1,26247696= 
t,y  t.ie  principal,      3  (quotient  to  be  divided 

by  1,06  till  it  can  be  had  no  more  ;  or  yoti  may  find  it  in 
Table  ift,  under  6  per  cent,  and  againll  4  years. 
Divide  by  i,c6)  1526247696 

1,06)1,191016 


Four  divifions  {how  the  1,06)1,1236 

time  to  be  4  yearg.  

1,06)  r,c6 


CASE       IV. 

Wht  n  the  prhic'ipjl^   amount  and  time  are  given,  to  Jind  the 
rale  per  cent. 

Rule.  Divide  the  amount  by  the  principal,  and 
the  quotient  will  be  the  amount  of  £1  for  the  given 
time  ;  then,  extract  fuch  root  as  the  time  denotes, 
and  that  root  will  be  the  amount  of  ;fi  for   i  year, 

from 
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from  which  fubtrad  unity,  and  the  remainder  will  be 
the  ratio. 

Of,  Having  found  the  amount  of  ;^i  for  the  time,  as 
above  direded,  look  for  jMbi  Table  ift,  even  with  the 
given  time,  and  diredly  J^i  the  amount  yo'i  will  find 
the  ratio. 

Example. 

At  what  rate  per  cent,  per  annum  will  ;f  600  amount 
to  2*757   9/8i  in  4  years  ? 

600)757,48614(1,2624769. — Now,  the  time  being  4 
years,  the  4th  root  of  this  c^uouent  minus  i  will  be  the 
ratio. 


1,26247690)  1,1 23599  + and  1,123599(^05999  + 
and  1,05999 — i=,c6  Anf. 

DISCOUNT  BY  COMPOUND  INTEREST. 

CASE       I. 

The  fum^  or  debt  to  be  dif counted y the  time  and  rale  given f  to 
jind  the  prefent  worth. 

Rule.  Divide  the  debt  by  that  power  of  the  amount 
of  ;^i  for  I  year,  denoted  by  the  time,  and  the  quotient 
will  be  the  prefent  worth,  which,  fubtraded  from  the 
debt,  will  leave  the  difcount. 

Examples. 

I .  What  is  the  prefent  worth,  and  difcount,  of  £600, 
due  3  years  hence,  at;^6  per  cent,  per  annum,  compound 
intereii  ? 

Divide  by  i,o6p  =r  1,19101)600,00000(503,7741  = 
/;503  15/5^  prefent  worth;  and  ^  1 00 —;f  503  15  5i= 
^^'96  4s  6vd=  Difcount. 


^o8  ANiNUlTlES  OR  PENSIONS 

By  Table  2d.     In  this  table,  correfponding  to  the 
'dme  and  rate,  we 

have  ^^7,()6\g=prefent  ivurth  oj £i  for  the  time  and  rate* 
Mult,  ly   6oo=debti  or  pm^pal. 


Mmi 


503,77  i4CO=rprefent  worfff  of  the  debt. 

2.  What  is  the  prefent  worth  of  ^Tjiz  los.  due  2 
years  hence,  ac  43  per  cent,  per  annum,  compound  in- 
terc'ft  ?  Jnf.  ;^2  86  3s.  3d.  2,97  qrs. 

3.  What  ready  money  will  difcharge  a  debt  of  ^'iooq 
due  4  years  hence,  at  j^^  per  cent,  per  annum,  com- 
pound interefl:  ?  ^nf.  ;^82  2  14s.  od.  2,304  qrs^ 


ANNUITIES  OR  PENSIONS   IN  ARREARS, 
AT  COMPOUND  INTEREST. 


CASE       I. 

IVhen  the  annuity  y  or  penjton,  the  iime  it  continues ^  and  the 
rate  per  cent,  are  given f  to  find  the  amount. 

Rule  i.  Make  i  the  firft  term  of  a  Geometrical 
Progreflion,  and  the  amount  of  £1  for  i  year  at  the 
given  rate  per  cent,  the  ratio. 

2.  Carry  the  feries  to  fo  many  terms  as  the  number 
x)f  years,  and  find  its  fum. 

3.  Multiply  the  fum,  thus  found,  by  the  given  -annui- 
ty, and  the  produd:  will  be  the  amount  fought.  Or,  Mul- 
tiply the  amount  of  £1  for  i  year  into  itfelf  fo  many 
times  as  there  are  years,  lefs  by  i  ;  then  multiply  this 
product  by  the  annuity  ;  and  fubtra6t  the  annuity  there- 
from ;  lafHy,  divide  the  remainder  by  the  ratio  lefs  i, 
and  the  -qu-jtient  will  be  the  amo-unt. 

Examples. 
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Examples. 

I.    What  will  an  annuity  of  £60  per  annum,  payable 
yearly,  amount  to  in  4  years,  at  £6  per  cent,  i 

Firjl  Method. 


I -fi,o€+i,o6j'-i- I, o6i^  X  60=^^262   9s.  6;|d. 
Second  Method. 


«5o6x  No6x  i,oox  i»c6x '^O — 60        ^ 
_ =  202,49 

1,06 — I 

Or,    By  Table   III. 

Multiply  the  tabular  number  under  the  rate,  and  op- 
pofite  the  time,  by  the  annuity,  and  the  produ(fl  will  be 
the  amount. 

2.  What  will  an  annuity  of /*6o  per  annum,  amount 
to  in  20  years,  allowing  C6  per  cent,  compound  in- 
tereft  ?  •  # 

Under  6  per  cent,  and  oppofite  20,  in  Table  3d,  you 
will  find  tabular  riumbcr=36,78559. 

Multiply  by         60=  Annuity. 

2207,13540=^2207    2S.    8;^d. 
(the  Anf, 

CASE       II. 

When  the  amount,  rate  per  cent,  and  f'lme  are  given j  iojind 
the  annuity  i  penfton^  ^c. 

Rule.  Multiply  the  whole  amount  by  the  amount 
of;^i  for  I  year,  from  which  fubtrad  the  whole  amount  ; 
divide  the  remainder  by  that  power  of  the  amount  of  ;^i 
for  I  year,  fignilied  by  the  number  of  years,  made  lefs  by 
xnity,  and  the  quotient  will  be  the  anfyver. 

Examples. 


3IO       ANNUITIES  OR  TENSIONS,  ^iff. 

Examples. 

T.  What  annuity,  being  forborne  4  years,  will  amount 
to  262,47696,  At £6  per  cent,  conipuund  intereft  ? 

262,47696  X  i>o6~7262, 47696 
1,06  X  1,06  X  i>o6x  i,c6— I 
Or,  By  Table   III. 

Divide  the  amount  by  the  tabular  number  under  the 
rate,  and  oppofitc  to  th>i  time,  and  the  quotient  will  be 
the  annuity. 

2.  What  annuity,  being  forborne  20  years,  will  amount 
to  ^'2207,1354,  at  £6  per  cent,  compound  intereft  ? 

Tabular  amount=36,78559)2207, 13540(60  ^nf. 

2207,1354 

o 

#  -CASE      III. 

IVhen  the  annuity ,  amount  and  ratio  are  g'tvenf  to  find  the 

time. 

Rule.  Multiply  the  amount  by  the  ratio,  to  this 
produ^^L  add  the  annuity,  and  from  the  funi  fubtradl  the 
amount  ;  this  remainder  being  divided  by  the  annuity, 
the  quotient  will  be  that  power  of  the  ratio  fignified  by 
the  time,  which  being  divided  by  the  amount  of  ^^i  for 
1  year,  and  this  quotient  by  the  fame,  till  nothing  re- 
main, the  number  of  thofe  divifions  will  be  equal  to  the 
time.  Or,  look  for  this  number  under  the  given  rate  in 
Table  I.  and,  in  a  line  with  it,  you  will  fee  the  time. 

Example. 

I.  In  what  time  will  j^6o  per  annum,  payable  yearly, 
amount  to  262,47696,  allowing;^6  per  cent,  compound 
ktereit  for  the  forbearance  of  payment  ? 

In 
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In  Table  I.  under  the  given  rate,  you  will  find 
1,262476,  and  in  a  line,  under  years,  you  will  find  4. 

PRESENT  V/ORTH  OF  ANNUITIES,  ^c.  AT 
COMPOUND  INTEREST. 

CASE      I. 

H^/jen  the  annuity  f  ilfc.  rale  and  time  are  given  f  tojind  tk: 
prefent  nvorth. 

Rule*  i.  Divide  the  annuity  by  the  ratio,  or  the 
amount  of  £1  for  \  year,  and  the  quotient  will  be  the 
prefent  worth  of  i  year's  annuity. 

2.  Divide  the  annuity  by  the  fquare  of  the  ratio,  and 
the  quotient  will  be  the  prefent  worth  for  two  years. 

3.  In  like  manner,  find  the  prefent  worth  of  each 
year  by  itfJf,  and  the  {um  of  all  thefe  will  be  the  prefent 
valtte  of  the  annuity  fouL;ht. 

Ofy  pivide  the  annuity,  &:c-  by  that  power  of  the  ratio 
figniiied  by  the  number  of  years,  and  fubtracl  the  quo- 
tient from  the  annuity  :  This  lemainder  being  divided  by 
the  ratio  lefs  1,  the  quotient  will  be  the  prefent  worth. 

E    ?:    .'.    Ti    p   L   r. 

1.  f  What  ready  nionev  will   purchafe   an  annuity 

of 
*   The  amount  of  an  annvitv  may  alfo  be  found  for  years 
and  parts  ff  a  year,  thus  : 

r.     Find  the  am.ouiit  for  the  whole  vears,  as  before. 

2.  Find  the  inttrtft  of  tliat  amount  for  the  given  psrts  of 
a  year.  '^ 

.3.  Ad^'  th's  intereft  to  the  former  acco»int.  and  it  will  give 
the  wliole  amount  rt-quired. 

.The  prrfent  worth  of  an  annuity  for  A'cnrs  and  parts  of  a 
year,  msy  be  fonlid  thus  ; 

1.     Find  the  prefent  worth  for  the  whole  vci-*.  a?  before. 

a.  Find  the  prefent  worth  of  this  prefent  w  >rtii.  tiifc •■.■.!nt- 
jng  for  the  givt  n  parts  of  a  year,  and  it  will  be  the  whole  pref- 
ent worth  required. 

+  Qu^efbons  in  this  csfe  may  alfo  be  anfwfred  by  iirft  find- 
ing tlie  amount  of  the  given  annuity  by  Cafe  i,  of  anuuiti'^s  in 
arrearo;  pigc  308,  and  then  the  prefent  worth,  or  principal,  by 
Cafe  *}  of  Compound  lntcre;1,  p^ge  ^c^. 
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of  £60,  to  continue  4  years,  at  £6  per  cent,  compound 
intercil  ? 

60 
,o6|-*=47,525     60— ■47,525  =  12,475 

Andi^=:207,9i6 
,06  '  ' 

By    Table    III. 

Under  £6  per  cent,  and  oppofite  4,  we  find 

4, 57461  =  Amount  of  j^'i  annuity  for  4  years. 
Multiply  by  60=  Annuity. 

2 6 2,47 660= Amount  of  ;^6o  for  4  years. 
Then  oppofite  4  years,  and  under  £6  per  cent,  in  Ta- 
ble II.  we  have,  ,792093  and  ,792093x262,7466== 

(^08,1197-1- 

Or,  oppofite  4  years,  and  under  £6  per  cent,  in  Table 
1.  we  have  i.26247=:the  amount  of  £1  for  4  years  : 
Then,  262, 7466-r- 1,26247=208,02 i9=;^2o8  2s.  5d. 
the  Anf'Tjjer^ 

Hy    Table    IV. 

Multiply  the  tabular  number,  under  the  rate,  and  op- 
pofite the  time,  into  the  annuity,  and  the  product:  will  be 
the  prefent  worth. 

Thus,  in  Example  ift. '  What  ready  money  will  pur- 
chafe  _|^6o  annuity,  to  continue  4  years,  at  £6  per  cent, 
compound  intereft  ? 

Under  £6  per  cent,  and  even  with  4  years. 

We  have  3,465 1  =  prefent  worth  of  ;^i  for  4  year*. 
Mult,  by         6o=annuity. 


..^yr  =  207,9060=^^207   i8s.   i^d. 


CASE 
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CASE       II. 

When  the  prefmt  nvorthftime  and  rate  are  given  ^  iofndlht 
annuity,  rent,   i^c. 

Rule  i.  From  that  power  of  jthe  ratio  denoted  by 
the  number  of  years  plus  i,  fubtrad  that  power  of  it, 
denoted  by  the  nnmber  of    years. 

2.  Div^ide  the  remainder  by  that  power  of  the  ratio, 
jionitied  by  the  time  made  kfs  by  unity. 

3.  Multiply  the  prefent  worth  into  this  quotient,  and 
the  produdl  will  be  the  annuity,  penfion,  rent,   6cc. 

Or,  1.  Multiply  that  power  of  the  ratio,  denoted  by 
the  number  of  years  plus  i,  by  the  prefent  worth. 

2.  Multiply  that  powtr  of  the  ratio  denoted  by  tire 
time  by  the  prefent  worth,  and  fubtra«5t  this  product 
from  the  former. 

3.  Divide  the  remainder  by  that  power  of  the  ratio, 
denoted  by  the  time  made  lefs  by  unity,  and  the  quotient 
will  be  the  annuity. 

Example. 

What  annuity,  to  continue  4  years,  will  ^^207, 904 
purchafe,  compound  intereft,  at  ^6  per  cent  ?  .  * 

Flrjl  Method. 

From  1,06 X  i,o6x  r,o6x  r,o6x  1,06=1,3382255^76 
Subt    ijC6x  i,o6x  r,c6x  1,06  =x, 26247696 


Divide  by  r,c6j^— i  =,'26247696),07j7486r76(,a88589t 
Aiid  ,2885898  x  207.9=^60. 

Second  Method. 

From  1,06  xi,o6  x  1,06 x  1,06 x  1,0/) x  207,9=278,217097575 
Take  1,06  >:  i,o5x  i,c6x  1,06x207,9  =-=262y;68959984 


Divide  by  i,o6|*~i=x,26247696)i5,748£37589 

(59,098=;^6«. 
1}  ry  By 
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By   Table    V. 

Multiply  the  tabular  number,  correfponding  with  the 
rate  and  time,  by  the  pui chafe  money,  and  the  product 
will  be  the  annuity. 

Under  j^6  per  cent,  and  oppofite  4  years,  you  will 
find  ,28859zrannuity^Yhich^i  will  purchafe  in  4  years  ; 
and  ,28859  X  20'jyg=£6(y. 

CASE       III. 

When  the  annuity,  prefeut  wirth^  and  ratioy  are  given,  to 
Jind  the  time. 

RuLK.  Divide  the  annuity  by  the  product  of  the 
prefent  worth  and  ratio  fubtra(5ked  from  the  fum  of  the 
prefent  worth  and  annuity,  and  the  quotient  will  be  that 
power  of  the  ratio,  denoted  by  the  number  of  years, 
which  being  divided  by  the  ratio,  and  this  quotient  by 
the  fame  until  nothing  remain,  the  number  of  divifions 
will  fhow  the  time  : —  Or,  the  above  quotient  being  fought 
in  Table  I.  under  the  given  rate,  in  a  line  with  i$,  you 
will  fee  the  time. 

Example. 

For  how  long  may  an  annuity  of  £60  per  annum  be 
purchafed  for  2'207>9o6336762  at  £6  per  cent,  com- 
pound interefl  ? 

69 

. ^~n= —         * .  ,    ■     j^=  1 ,26247 696 

107,9063367  6z+6o— 207,906336762x1,06 

which  being  fought  in  Table  I.  under  the  given  rate,  In 
a  line  with  it,  is  4=4  years. 

ANNUITIES,  LEASES,  ^c.  TAKEN  IN  RE- 
VERSION,  AT  COMPOUND  INTEREST. 

CASE       I. 

When  the  annuity,  time  and  ratio  are  given,  to  Jind  the  pref- 
ent worth  of  the  annuity  in  reverjion. 
Rule    i.     Divide  the  annuity  by  that  power  of  the 
ratio,  denoted  by  the  time  of  its  continuance. 


2. 


Subtraa 
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2.  Subtract  this  quotient  from  the  annuity  :  Divide 
the  remainder  by  the  ratio  lefs  i,  and  the  quotient  will 
be  tlie  prefent  worth,  to  commence  immediately. 

3.  Divide  ti-ls  quotient  by  that  power  of  the  ratio 
denoted  by  the  time  of  reverfion  (or,  time  to  come>  be- 
fore the  annuity  commences)  and  the  quotient  will  be 
the  piefent  worth  of  the  annuity  in  reverilon. 

Or,  I.  Multiply  tl.e  annuity  by  that  power  of  the 
ratio  denoted  by  the  lime  of  its  continuance,  minus  unity 
for  a  dividend. 

2.  Multiply  thu  power  of  the  ratio  denoted  by  the 
time  of  its  continuance,that  power  of  it,  denoted  by  the 
time  of  reverfion,  and  the  latiolefs  i  continually  togeth- 
er for  a  divifor,  and  the  quotient  arifing  from  the  diviilun 
of  thefe  two  numbers  will  be  the  prefent  worth  of  the 
annuity  m  reverhon. 

Examples. 

T.  What  is  the  prefent  worth  of  £60,  payable  year- 
ly, for  4  years  ;  but  not  to  comn^ence  until  2  years 
hence  at  j^6  per  centa  ? 

In  Table  IV.  find  the  prefent  value  of  £1  at  the 
given  rate,  both  for  the  time  in  being  and  the  time  in  re- 
verfion added  together,  and  fubtrad  the  prefent  worth 
of  the  time  in  being  from  the  other,  multiply  the  remain- 
der by  the  annuity,  and  the  produd  will  be  iht  anfv/er. 

Prefent  nvorth  of  time  in  hiing  and  rever/i'.n=^^,i)\  732 
Prefent  ivorth  of  the  time  in  ^i:'/«^=i}^333 

3,08402 
.60 


jf  185,04120 

60  6a — 47,52j6 

=47-5*36       Then, =207,906 


1,26247696  1,06 — I 

207,906 

And""— =185,035876 

1,1236    

1,(^^1* — I  X  60 

Qr> =185,036 

i,o6[*x  t,o6|*x  1,06 — *  /in 
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j^n  annuity y  feveral  thnes  tn  reveijlon^  and  rats^  he'tn^  ^i-v»     J 
<?«,  tof.tid  the  ffveral  prejcnt  values.  k 

Find  the  prefent  value  of  £i  per  Table  IV.  at  th^ 
given  rate,  and  for  the  feveral  given  times,  which  being 
feverall}'  multiplied  by  the  anuity,  the  produ6^s  will  be 
the  feveral  prefent  values  of  that  annuity,  for  the  feverai 
times  given  ;  fubtract  the  feveral  prefent  values,  the  one 
ftoni  the  ot]:er,  and  the  feveral  remainders  will  anfwer 
the  queftion.  ■ 

2.  A  has  a  term  of  6  years  in  an  eftate  o? £6c  per 
afjnuni.  B  has  a  ternj  of  14  years  in  the  fame  eflate,  in 
reverfion,  after  the  6  years  are  expired  ;  and  C  hath  a 
farther  term  of  16  ^'eJ^rSj,,  after  the  expiration  of  2,c  years  :. 
I  demand  the  \}tckn\  values  of  the  feverd  teims,  at  d 
jer  ctni,  I 

£,  s.  d. 

Fre-r.val  of Xi  for  36 yrs.=i4.6i7 22x60=877  o    7I 

©itto  of  drtco  for  20       «=ii,46992x6o==688  3  lof 

Ditto  of  ditto  for    6       —  491732x60=205  o    ')\=A''sttrm, 

Therefore,  877   Q  7-J— 688   3    io^^£\%%   j6  g^C'stirm,aM 

^88  3  10^—295  o  9-W^393  3   ii=j?'j  /trw. 

3.  For  a  leafe  of  certain  profits  for  7  ycar^,  A  offers 
tib  pay  ;('300  gratuity,  and  £'^00  per  annum  ;  B  offers 
_^5>oo  oratuity,  and  .^250  per  ann^m  ;  C  bids  £  1300 
gratuity,  and  j(C2C0  per  annum,  and  D  bids  £2^00  for 
the  whole  purchafe,  without  any  yearly  rent  ;  which  is 
the  beft  offer,  computicg  at  6  per  cent.  ? 

£' 

By  Table  IV.  the  prefent  worth  of  ;^30o7    ^^ 

per  annum,  for  7  years,  at  6  per  cent,  is  J        ''^'^   ^ 

To  which  add        300 

Value  of  A's  offer=  1974,7 14 


Prefect  v/orth  cf  ;f  250  per  ana.  for  7  years=  1395, 595- 

To  which  add       8co 


Valu€  o£  B's  offers 2  1 95,595^ 
prefent 
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Prefent  worth  of  jTzoo  per  ann.  for  7  years  =  1 1 16,476 

To  which  add    1300 

Value  of  C's  offer  =  2416,476 


D*s  offer  =2500 
Hence  it  appears  that  D's  offer  is  the  beft. 

The  above  quejlions  may  be  anfzvered  by  the  t^h  and  id  Ta- 
bles.     Take  qucjl'ton  \jl  for  eysample, 

1.  Multiply  the  tabular  number  in  Table  IV.  corre- 
fpondlng  to  the  rate  and  the  time  of  continuance,  into  the 
iunuity,  and  the  prodaft  will  be  the  prefent  worth,  to 
commence  immediately. 

2.  Multiply  this  prefent  worth  by  the  tabular  number 
in  Table  II.  correfponding  to  the  rate  and  the  time  of 
rcverlion,  and  the  pro4u61:  will  be  the  prefent  worth  of 
the  annuity  in  the  revarfion. 

in  Table  4th  we  have  34651 

Muhip^y  by       6o=Annuity.  ' 

ao"»,9c6o 
In  Table  ad  we  have  ,889996  &  a07,9o6X8?9996=i85,o355-f- 

(Preftnt  worth  of  the  reverfion. 


CASE      II. 

When  the  prefent  worth    of  the   rever/ton,  rate  and  time 
are  given,  to  find  the  annuity. 

Rule  t.  Multi))ly  that  power  of  the  ratio  fignifled 
by  the  time  of  reversion  by  the  prefent  worth,  and  the 
produd  will  be  the  amount  of  the  prefent  worth  for  the 
time  before  the  annuity  commences. 

2.  Multiply  that  power  of  the  ratio  fignified  by  the 
time  of  continuance  plus  i  by  the  lad  product. 

3.  Multiply  that  power  of  the  ratio  fioniiied  by  the 
time  by  the  aforejaid  produd,  and  this  lafl  produ^,  di- 

D  D  3  \ided 


\ 
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vided  by  that  power  of   the  raiio  denoted  by  the  time, 
minus  unity,  will  give  the  annuity. 

Qr,_divide  the  continued  pFodu(5l  of  the  prefent  worth, 
that  power  of  the  ratio  denoted  by  the  time  of  continu- 
ance, that  power  of  it  denoted  by  the  time  of  reverfion, 
and  the  ratio  minus  i,  by  that  power  of  the  ratio  denoted 
by  the  time  of  continuance  rainus  i,  and  the  quotient 
will  be  the  annuity. 

Examples. 

1*     What  annuity,  to  be  entered  upon  2  years  henc«,     / 
and  then    to    continue  4  years,  may   be  purchafed  for      1 
_^ 1 85, 035 87 6  at  ;^  6  per  cent.  ? 
Method     1. —  r  85,036  X  6, 1 236  =  2.07,906 

Then   207,906x1)33822-^207,906X1,26247 

_ — =^60 

1,26247 — I  {■^^f' 

Or,  by  Table  IV.  Divide  the  prefent  worth  of  the 
reverfion  by  the  difference  between  the  prefent  worth  of 
£i  for  the  time  both  in  bein^  and  reverfion,  and  the 
time  in  being,  and  th^  quotient  will  be  the  annuity. 

Meth,  2.   185,036 X  i,2-6247X  1, 1 256 X  i>P6 — I 

, ^-^ =6o> 

1,26247 — I 
2.  The  prefent  worth  of  a  leafe  of  a  houfe  15^^431 
158.  7d.  2,78T9qrs.  taken  in  reverfion  for  20  years,  but 
5ot  to  commence  until  the  end  of  8  years,   allowing  £6 
per  cent,  io  the  purchafer  ;.  what  is  the  yearly  rent  ? 

Anf,£tQ, 


TABI,E 


TABLES. 


a^9 


yABLE   FIRST. 
S.hoit'ing  the  amount  of  £  i  from  one  Tear  to  forty  Tears* 


ys.   5  per  cent,  j  6  per  cent. 

y^' 

5  per  cent. 

6  per  cent. 

I 

1,0500000  1, 0600000 

11 

2,7859625 

3>3995<536 

2 

1,1025000 

1,1236000 

22 

2,9252607 

3,6035374 

3 

1,1576250 

1,1910160 

23 

3»07i5237 

3,8197496 

4 

1,2155062 

r, 2624769 

24 

5,2250999 

4,0489346 

5 

6 

1,276^815  1,4382256 

25 

3^3863549 

4,2918707 

1,3400956  1,4185191 

lb 

3,5556716 

4,7493829 

7 

1,4071004  1,5056302 

27 

3'73345'^3 

4,8223459 

8 

14774554^5938480 

28 

3,9201291 

5,11 16867 

9 

1,551328211,6894789 

29 

4,1161356 

5^4183879 

10 

11 

1,6288946 

1,7908476 

30 

4^3219423 

5,7434912 

1,7103293 

1,8982985 

31 

4'538o394 

650881007 

12 

1,7958563 

2,0121964 

3^ 

4,7649414 

6,4533867 

12 

1,8856491 

2,1329282 

33 

5,0031885 

6,8405899 

14 

f»97993i6 

2,2609039 

34 

5»2533479 

7,2510253 

15 
16 

2,0789281 

2,3965581 

35 
f36 

5,5160152 

7,6860868 

2,1828745 

2,5472710 

5,7^1 8 10 1 

8,147252 

J? 

2,2920183 

12,6927727 

37  6,0814069 

8,6860871 

18 

2,4066192 

2'854339i 

386,3854772 

1  9»i542523 

192,5269502 

3*0255995 

39 

6,7047511 

9>7055074 

{202,6532977 

3>207i355|40 

7,03998^7 

10,2857178 

TABLE 
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TABLE    SECOND. 

Showing  the  prefmt  Value  of£\  due  at  tie  end  of  any  num- 
ber of  Tears.  fro?n  i  to  40. 


ys\s  per  cent 

I 

2 

3 

4 
5 
6 


/ 
8 

9 

G 
I 
2 

3 

4 

5 
6 

7 
8 

9' 
20 


,952381 

,90703 

,863838 

,822702 

,783526 


,746215 
,710681 
,676839 
644609 
,613913 


,584679 

^556837 
,530321 

,505068 

,481017 


,458311 
,436297 
,415521 

'3957^4 
,376889 


^percent. 

943396 
889996 
889619 
792093 

74725=^ 


hi: 
21 
22 

23 

24 


70496 
665057 
622412 
594898 

558394 


562787 
496969 
468839 
442301 
417265 


^per  cent.  \  Gper  cent. 

,358942 

»34»85 


32557' 
,310068 


25^0530^ 


261,281241 
27  ,267848 
28,255094 
29,242946 
3?'23i377 

3' 


393047 
37 '364 

3305^3 
311804I 


,220359 

209866 

,199872 

'I90355 

,18  129 


32 
33 
34 

11 

36,172057 

371,164436 
381,156605 

39 
4.0 


,149148 
,142046 


294255 

277505 
261797 
246978 
232998 


21981 
207368 

J  95  63 
184556 

17411 


164253 
•54957 
146186 
137912 

1 30 1 05 


122741 

115793 
109182 

103055 

097222 


TABLE 
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TABLE  THIRD. 

Shenving  the  amount  of  £ i    Jnnu'ily  for   ar^y   number  of 
Tears  i  from  i  to  40. 


ys.\  5  psr  cent.  \  6  per  cent,  \\ys,\  5  per  arnt    \  6  per  cent.  J 

1 

1, 

.. 

21 

35'7i9252 

.  39'992725 

2 

2,05 

2,c6 

22 

38,505214 

|43>39228c 

3 

3'J525 

3»iS36 

4N43^475 

46,^95826 

4 

4,310125 

4»374^J^ 

24 

44,501999 

50,815576 

5 

6 

5,525631 

5,637093 

2 

4". 727009 

54,8645 1 

6,801913!  6,975318 

L6 

S^'^iHy- 

!  ^9,156381 

7 

8,142008    8,393837 

■2; 

- 1,669  126 

6  3, 705  7 -'3 

8 

9,549109    9)'^974'^7 

l2^ 

58,402585 

68,528  I  Cc, 

9 

11,02656411,4913151129;  62,322712 

13»^-39796 

10 
1 1 

12^577892  1.M80794 

3- 

66,438847 

79,058183 

14,2067^^2 

14,9716421 

3  J 

70,76079 

84,801674 

;2 

15,917126 

16,85994  j 

32 

75,29^829 

90,889775 

13 

17,712983 

.18,882132; 

"3 

80,06377. 

97^343  ^<^' 

H 

19,598632 

21,015064; 

54 

85,066959 

104,103751, 

'5 
16 

21,57^563 

23,075968 

'3^: 

50,32030'- 

111,434776 

23,657492 

25,67252: 

361  95,836323 

no, 120863 

17 

25,840566  28,212879! 

V7iici, 628139 

l2'^j26Sl  14 

(8 

2SyiS2sSs  SO,(,Q56s2 

138107,709546 

135,904201 

'9 

30,52900433,75999; 

j3v  ii4'^95C25 

145,05845.^ 

2£ 

33,065954,36,78559 

140120,799774 

I54..76T96' 

TABLE 
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TABLE  FOURTH. 


Showing  the  prefent  ivorth  of  £\  Annuity^  for  any  nuvilcr 
of  Tears i  from  i  to  4c. 


ys.\l  per  cent  \6 per  cer2t.\\ys.\^  per  cent,\6 per  ceftt.\ 

1 

0,95238 

0'94339 

2  t 

I  2,8 2  t  15 

11,76407 

2 

IJB5941 

^^3339 

22 

^3>'<'^3 

12,04158 

3 

2,72325 

2,6730; 

^3 

13,48807 

'2,3033* 

4 

3'54595 

3*465^ 

2413,79864 

'2,55035 

5 
6 

4,32948 

4,21236 

25  '4'09394 

12.^8335 

5,07569 

4^91732 

26|t4,375i8 

13,00316 

7 

5,78637 

5,58238 

27114,64303 

13,21053 

8 

6,46321 

6,20979 

28,14,89813 

13  406 [6 

9 

7,10782 

6,80169 

2915,14107 

^3*59072 

10 

1 1 

7»72'73 
8,30641 

7,36008 

30 

'  5*37245 

i3'764«3 

7,88687 

3' 

i5,59^&r 

13,92908 

12 

8,86325 

8,38384 

32 

15  80268 

14,08398 

^3 

9^39357 

8,85268 

33 

16,00255 

[4,22917 

^4 

9,89864 

9.29498 

34 

16,1929 

14,36613 

'5 
16 

10,37966 

f  9»7I22s 

35 

16,3-419 

'4'49533 

10,83777 

10, 10589 

36 

16,54685 

14,61722 

17 

11,27407 

10,47726 

37 

16,71129 

14,73211 

18 

1 1,6895^ 

10,8276 

3^ 

16,86789 

14,84048 

f9 

12,08532 

1 1,1581 1 

3917,01704 

14,9427 

^ 

12,46221 

I  r. 4^99 2 

40117,15909 

»5>o3'93 

TABLE 
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TABLE    FIFTH. 

Tli€  Annuity  nvhkh  £i  ivill  purchafe  for  any  number  of 
Tears  to  come^  from  1  to  40. 


vrj. 

^  ^f r  r<?«^  1  ^per  cent . 

yrs.\^ per  cent. 

6  per  cent. 

I 

[,05     1,06 

,2' 

,078 

,cb5 

2 

.537S   ,54544 

22 

,07597 

,08303 

3 

»3<''72' 

,37411 

23 

,07414 

,08128 

4 

,2820* 

,28859 

24 

,07247 

,07968 

5 
6 

,23097 

,23739 
,20336 

25 
26 

,07095 

,07823 

,19702 

.06956 

,0769 

7 

,17282 

,17913 

2  7 

,06829 

^0717 

8 

'I5473 

,16103 

28 

,06712 

,07459 

9 

,14069 

,14702 

29 

,06604 

^07358 

10 

»»295 

,13587 
.,•-2679 

IP 
31 

11)6505 

,07272 

,12039 

,06413 

,07179 

12 

,11282 

,11927 

32   ,06328 

,071 

»3 

,10645 

,T  (  296 

33 f  ^c6249 

,07027 

14 

,10»02 

,10758 

34 

,06175 

,06959 

15 
16 

,09624 

,10296 
,09895 

i5 

1  ^ 

,c6ro7 

,06899 

,09227 

,06043 

,06839 

'7 

,0^87 

,09544 

37 

,05984 

,06785 

18 

,08555 

,09235 

3^ 

,05028 

,06735 

»9 

,08274 

,08962 

i39 

,05876 

,06689 

20 

,08024 

,087181140 

,00828 

,06646 

ALLIGATION 


Is  the  method  of  mixing  two  or  more  hmples  of  dif- 
ferent qualities,  fo  that  the  compofjcion  may  be  of  a  mean 
or  middle  quality  :  It  confills  of  two  kinds,  viz.  Alliga- 
tion Medial,  and  Alligation  Alternate. 


ALLIGATION 


5^4  ALLIGAtl6N  MEi:)lAL. 

ALLIGATION  MEDIAL 

Is  when  the  quantities  a^d  prices  of  fcveral  things  are 
given  to  find  the  mean  price  of  the  mixture  compounded- 
of  thofe  things. 

Rule.  As  the  fam  of  the  quantities,  or  the  whole 
compofition,  is  to  their  total  value  ;  fo  is  any  part  of  the 
eompofition  to  it;  mean  price  or  value. 

Examples. 

i;  A  tobacconlft  would  mix'6olb.  of  tobacco,  at6d. 
per  lb.  with  5olb.  at  is.  4olb.  at  is.  6d.  and  3oib.  at  2Si 
per  lb. — What  is  lib.  of  this  mixture  worth  ? 

lb.     s.  d.     £.     s.  lb.     £,     lb. 

6oato  6  is  I      lo  As  i8o  :  lo::  i 

50     I  o — ^      10  I 

40     I  6 — 3       o  — ^ 

30     2  o — 3       o  10 

— ..                   — —  20 


l8o)2Co(lS. 
180 


20 
12 


i8o)24o(iyd. 
s.  d. 
i%oAnf.  1    1 3  per  lb. 

60 

>k.  A  fatmer  would  mix  2o  bufhels  of  wheat,  at  6s. 
per  bufhel  ;  16  bufhels  of  rye,  at  4s.  per  bufhel  ;  12 
bufhels  of  ijarJey,  at  3s.  per  bufhel,  and  8  bufhels  of  oats 
at  2s,  per  buftiel  :  What  is  tke  value  of  i  bufhel  of  this 
mixture  >  /inf.  4s.  2id. 

3-    A 
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3.  A  wine  merchant  mixes  12  gallons  of  wine,  at  4s, 
led.  per  gallon,  with  24  gallons,  at  5s.  6d.  and  16  gal- 
lons, at  6s.  3^d. — What  is  a  gallon  of  this  compofition 
worth?  ^nf.   5s.  7d. 

4.  A  goldfmith  melted  together  Soz.  of  gold  of  22 
carats  fine,  ilb.  8oz.  of  21  carats  fine,  and  looz-  of  iS 
carats  fine  :  Pray  what  is  the  quality,  or  finenefs,  of  the 
compofition  ? 

8X2r-f  20X2I  +  TOX  iS     '         8  ,     r         j. 

■ ^ =3=20-r7j  carats  hne*  An/. 

8  +  20-fio  ^  J      *       J 

5    A  refiner  melts  jlb.  of  gold  of  20  carats  fine,  with 

81b.  of  18  carats  fine  :  How  much  alloy  muft  he  put  to 

it,  to  make  it  22  carats  fine  ? 


22 — 5X2o-f-8x  i8-^-5-f  8  =  3tIj. 
Anf.  It  is  not  fine  enough,  by  3tV  carats,  fo  that  ao 
alloy  muft  be  added,  but  more  gold. 

ALLIGATION  ALTERNATE* 

Is  the  method  of  finding  what  q-^antity  of  each  of  the 
ingredients,  whofe  rates  are  given,  will  compofe  a  mix- 
ture of  a  given  rate  :  So  that  it  is  the  reverfe  of  Alliga- 
tion Medial  and  may  be  proved  by  it. 

CASE 

•  By  conne<flJ"ng  the  lefs  rate  with  the  grtater,  and  placing 
the  dilTtrence  between  them  and  the  meas  rate  alttrnatcly,  or 
one  after  the  other  in  turn,  the  quantities  refulting  are  fucli 
that  there  is  preciftly  as  mucli  gained  by  one  quantity  as  is 
ioft  by  the  other  ;  and  therefore  the  gain  and  Jofs  upon  the 
whole,  are  equal,  and  are  exactly  the  propofed  rate. 

In  like  manner,  let  the  number  of  limples  be  what  it  mav, 
and  with  how  many  foevcr  each  cne  is  linked,  fince  it  is  alwavs 
a  lefs  with  a  greater  than  the  mean  price,  there  will  be  an 
equal  balance  of  lofs  and  gain  between  every  two,  and  confe- 
quently  an  equal  balance  on  the  whole. 

It  is  obvious  from  th';;  rule,  that  qucftions  of  this  foit  admit 
of  a  great  variety  of  acfwcrs';  for  having  found  i  aniwer, 
we  may  find  as  many  more  as  we  pleafe,  by  only  mukipjying 
«r  dividing  each  of  the  quantities  found,  by  2,  3,  4,  &c. 

If  any  one  of  the  fimples  be  of  little  or  no  Vit^ue  with  re- 
fpetSl  to  the  reft,  its  rate  is  fuppofed  to  be  nothing,  as  watef 
tnixed  with  wine,  and  alloy  with  geld  and  filver. 
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C    A    S    E      L 

The  whole  work  of  this  cafe  confifts  in  llnlclng  the  ex- 
tremes truly  together,  and  taking  the  diiTerences  between 
them  and  "the  mean  price,  which  differences  are  the  quan- 
tities fought. 

Rule  i.  Place  tlie  feveral  prices  of  the  fmiples, be- 
ing reduced  to  one  denomination,  in  a  column  under  each 
other,  the  lead:  uppermoft,  and  fo  gradually  downward  as 
they  increafe  ;  with  a  line  of  connedion  at  the  left  hand, 
-and  the  mean  price  at  the  left  hand  of  all. 

2.  Conned  with  a  continued  line,  the  price  of  each 
ilmple,  or  ingredient,  which  is  !efs  than  that  of  the  com- 
pound, with  one  or  any  number  of  thofe,  which  are  great- 
er than  the  compound,  and  each  greater  rate  or  price  with 
one,  or  any  number,  of  the  lefs. 

3.  Place  the  difference  between  the  mean  price  (or 
mixture  rate)  and  that  of  each  of  the  fimples  oppefite 
to  the  rateis  with  which  they  are  comieded. 

4.  Then,  if  oaly  one  difference  ftand  againft  any  rate, 
it  will  be  the  q^uantity  belonging  to  that  rate  }  but  if 
there  be  feveral,  their  fum  will  be  the  q^^antity. 


Examples. 

I.  A  m&rchant  has  fpices,  fome  at  is.  6d.  per  Ife.  fomc 
at  2s.  fome  at  4s.  and  fome  at  5s.  per  lb. — How  much  of 
each  fort  muft  he  mix,  that  he  may  fell  the  mixture  at 
3s.  4d.  per  lb.  ? 

d.  lU    s.  d. 

"•v^,^  20  at  I   6 


Mean 


rate  4e(i.  ")48>'    /■16  —  4      (a!; 


-  40  d, 


40d? 
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NeU.   Thsfefive  atifwin  ar'tfe  from  as  many  various  ffuayti 
of /inking  the  rales  of  the  ingredients  together.. 

2.  *  A  merchant  ha$  Canary,  wine,  at  3s.  per  gallon  ; 
Sherry  at  2s.  id.  and  Claret  at  is.  5d.  per  gallon  :  Hsw: 
much  of"  each  fort  rnull  he  take  to  fell  it  at  zs.  4d.  per 
gallon  ?  s.  d. 

TS^^     3-t"^i      14  at  3^01 
Mean  rate  2Sd.  <  25  J)    B  8 —  2  i  >per  gall. 

(.17^    8^  8-  1  s\ 

3,  A  goldfmith  would  mix  gold  of  19  carats  {I«e, 
with  fonie  of  16,  18,  23  and  24  carats  fine,  fo  that  the 
aorapound  may  be  2.1  carats  fipe  t  WJ\at  (Quantity  of 
each.muii  he.  take  ?: 


4*  It 

*  Note^  The  fccoad  que(Uon  admits  biU  oneway  of  Unking, 
and  fo  but  of  one  anfwer  ;  yet  ali  numbers  in  the  fame  pro- 
portion between  themfelvcs,  as  the  numbers  whicli  compofe 
th^anfwer,  wiU.Uk^wife  latisfy  the  cpaditlon  otf  the  queitioiu 
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4.  It  Is  required  to  mix  feveral  forts  of  wine  at  ^s.  5s* 
and  7s.  per  gallon,  with  water,  that  the  mixture  may  be 
worth  45.  per  gallon  ;  How  much  of  each  fort  muft  the 
mixture  ccnfift  off 


{ 


^^/  2  g^^-  water  i  gal.  wine,  at  3s.  i 
difeto,  at  5s.  and  4  ditto  at  7s.. 


CASE      IL 

fV^en  tl^e  rates  of  all  tlk  ingndienlSi  the  mantUy  of  hut 
9ne  of  tkerrii  and  the  msan  raU  of  the  nvhok  mixture y  are 
pven^  to  find  the  fev&ral  quant  itiei  of  ihs  reji  in  proportion 
io  the  quantity  given. 

Rule.  Take  the  differences  between  each  prke  and 
the  mean  rate  and  place  them  alternately,  as  in  Cafe  i. 
Then,  as  the  difference  ftanding  againft  that  fimple,  whofc 
(Quantity  is  given.,  is  to  that  quantity  ;  fo  is  each  of  the 
other  differences,  feverally,  to  the  feveral  quantities  re- 
quired. 

Examples. 


I.  A  merchant  has  4olb.  of  tea,  at  6s.  per  lb.  which 
he  will  mix  with  fome  at  5s.  8d.  fome  at  5s.  2d.  and 
fome  at  4s.  6d — How  much  of  each  fort  muft  he  takcj 
to  mix  with  the  4olb.  that  he  may  fell  the  mixture  at 
5s.  5d.  per  lb.  ? 

lb. 

10  , 

10' 

14  (tity. 

1 4  (lands  againft  the  given  quaa- 
Ib. 
2  8 ^^5.  at  4s.  6d. 


^^  at  4s.  6d.l 
^— 5s.  2d.  5- 
—  5s.8d.J 


per  lb. 


2,  How 
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2.  How  much  gold,  of  16,  20  and  24  carats  fine,  and 
liow  much  alloy,  muft  be  mixed  with  looz.  of  18  ca- 
rats fine,  that  the  compofition  may  be  22   carats  fine  ? 

Anf.  looz.  of  -16  carats  fine,  10  of  20,  170  of  24, 
aiid  10  of  alloy. 


ALTERNATION  TOTAL. 
G    A    S    E     IIL 

When  the  rates  of  the  federal  ingredients ^  the  quantity  to 
he  compounded^  and  the  mean  rate  of  the  lukole  mixture  ar;, 
given,  tofihd  hoit^  much  of  each  fort  'will  rnake  up  the  quantity,. 

Rule.  Place  the  dlfFerem;es  betv/^en  the  mean  rate,, 
and  the  feverai  prices  alternately,  as  in  Cafe  j  ft.  Then,, 
As  the  ium  of  the  quantities,  or  differences  thus  deter-, 
mined,  is  to  the  given  quaintity  or  whole  compofition  j; 
ib  is  the  difference  of  each  rate,  to.  the  rcqvuied  quantity 
of  each  rate. 

K'  X    A    M.  PL    E    s. 

I*   Suppofe  I    have  4  forts  of  currants>  at  8d. ,  I2d;. 
l8d.  and  2  2d.  per  lb. — the.  worO:  would  not  fell  and  the 
beft  were  too  dear  ;  I  therefore  concluded  to  mix  i2olb., 

aftd  fo  much  of  each  fort,  as  to  fell  them  at  i6d<  per  ib. . 

How  much  of  each  fort  muft  I  take  ? 

lb.  lb.  ' 
C6:  36  at  Sd.'J      . 

^^d-  i  r8-^  ^As  20  :,i2o  ::  14  :  24-i8d.  f  P^'^^- 

(.8  :  48—22d.J 

Sum=2o  1-20 

1.  A  goldfmith  has  feverai  forts  of  gold,:  viz.  of  1 5^, , 
17,  20  and  22  carats   fine,  and   would    melt    together, 
*£■  all  thefe  forts,  fo  much  as   may  make  a  mafs  o£ 
E  E  3.  4902.^. 
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400Z.    18  carats  fine  ;    how  much   of  each  fort  is  rcj» 

quired  ? 

Anf.  160Z.  15  carats  fine,  40Z.  17,  8oz.  20,  and 
120Z.  of  11  carats  fine. 

3.  How  many  gallons  of  water,  of  no  value,  maft 
be  mixed  with  wine  at  4s.  per  gallon,  fo  as  to  fill  a 
yelTel  of  80  gallons,  that  may  be  afforded  at  2s.  ^^. 
per  gallon  ? 

Gal. 

{o>  15 
487  33       Gal.  Gal.      Gal. 

—  A„.o.o^         riC:2Cof  water  1    y,  r 
Sam  48       ^  133  =  55  of  wine  J      -^ 

CASE       IV, 

IV/jen  more  than  one  of  the Ji tuple's  are  limited. 

Rule.  Find  by  Alligation  Medial,  what  will  be  the- 
rate  of  a  mixture  made  of  the  given  quantities  of  the 
limited  fimpies  only  ;  then,  confider  this  as  the  rate  of  a 
limited  iimple,  whofe  quantity  is  the  fum  of  the  firft  giv- 
en lin^ited  fimpies,  from  which  and  the  rates  of  the  un- 
limited fimpies,  by  Cafe  2d.   calculate  the  quantity. 


X    A     M     P    i>     E. 


How  much  wine  at  ^s.  6d.  and  at  5s.  per  gallon* 
muft  be  mixed. witii  6 gallons  at  4s.  and  6  gallons  at  3s. 
per  gallon,  that  the  mixture  may  be  worth  4s  4d.  per 
gallon  ? 

Gal.  s.    Gal.  - 
Limited    r6gal]ons  at  45=241    ^^  12  -42  ••  i  •  ^/<S 
fimples      (_6gallons  at  3s.=  i8  3  '^    ",      '  ^-^ ^ 

12  42 

Now,  having  found  the  rate  of  the  limited  fmiplesjthe     j 
queflion  may  iland  thus  :     How  much  wine  at  4s.  6d.     j 
and  5s.  per  gallon,   maft   be  mixed  with    1 2   gallons  at     ; 
33.  6d  per  gallon,  that  the  mixture  may  he  worth  4&. 
4d.  per  gallop  ?  J^ 


SINGLE  POSITIOJi.  3^t 

52 


+8  f  10 
10 


A»ir>.r»^l..   T.   .  fii  gallons  at  4/6 1  per  gailoa 
^*^^*[ioJ--   '^  •li2gaibDsat5s.  i    ^/t/ 


POSITION. 

Pefition  is   a  fu-le,  which  by  fah'e,  or  fuppoTed  nanr- 

bers,  taken  at  pleafure,  difcovers  ihe  true  ones  required. 

It  is  divided  into  two  parts  ;  6ingie  and  Double. 


SINGLE  POSITION. 

Single  "Pofition  teaches  to  refolve  thofe  q^ueftions, 
whofe  refults  are  proportional  to  their  fuppolitions  ; 
iiich  are  thofe,  which  require  the  multiplication  or  divif- 
lon  of  the  numb&r  fought  by  any  propofed  number  ;  or 
when  it  is  to  be  increafed  or  diniinillied  by  itfelf  a  cer- 
tain propofed  number  of  times. 

Rule  1,  Take  any  number  and  perform  the  fame 
operations  with  it,  as  are  defcribed  to  be  performed  in 
the  queftion, 

2.  Then  fay  ;  As  the  fum  of  the  errors  is  to  the 
given  fum  ;  fo  i§  the  llippofed  number  to  tke  true  one 
lequired. 

Proof.— Add  the  feveral  parts  of  the  fam  together^ 
and  if  it  agrees  with  the  fum,  it  is  right. 

Examples. 

.1.  A  fclioolmafter  being  afked  how  many  fcholars 
he  had,  faid,  If  I  had  as  many  more  as  1  now  have, 
three  quarters  as  many,  half  as  many,  one  fourth  and  one 
eighth  as  many,  I  (hould  then  have  4^35  ;  of  wliat  n-um- 
ber  did  his  fchool  coniift  I 

Suppofe 
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Sappofe   he   had  So     As  2.90  :  435  ::  So 

As  many  =■■  So  80 

\  as  many  =  60  r-  1 20 

\  as  many  =  40  29[o)"34-8o|o(i20  ^nf.  120 

j-  as  many  =  2^  29  9a 

■J  ai  many  =10  — — •  60 

58  SO 

290  5.8  15, 

o  Proof  435 

2.  A  perfofl-  lent  his  friend  a  fum  of  money  un- 
known, to  rccieve  intered  for  the  fame  at  £6  per  cent. 
per  aunum,  fimple  intereft,  and  at  the  end  of  12  years, 
received  for  principal  and.  intereA  £S6o  ;  what  was 
the  fum  lent  ?•  Anf,  ;^5oo. 

3.  A,  B  and  C  joined  their  (locks,  and  gained ^350  ; 
of  which,  A  took  up  a  certain  fum  ;  B  took  up  four 
times  fo  much  as  A,  atid  C  eight  times  fo  much  as  B  ; 
wiiat  (hare  of  the  gain  had  each  ? 

£.     s.     d.  qrs. 

r      992  i-/y  A's  fliarcv 

Anf.    4'   37    16     9  o-yy  B's  ditto.      - 

(.3c 2.  14     o  2|4-  C's  ditto, 

4.  if\,  B,  C.and  D  fpent  35s.  at  a  reckoning,  ami 
being  a  little  dipped,  they  agreed  that  A  fhould  pay  \, 
B  4)  C  y,  and'D  ^  ;  what  did  ea.ch  pay  in  the  above 
proportion  ? 

s>     d. 

4        ' 


fA,  i3 
h,/.    J  B,   10 

)C,     6 


6     8 


5".  A  certain-'fum  of  money  is  to  be  dJvided  betwceft 
5  men,  in  fucha  manner  as  that  A  fhall  have  ;^,  B  j,  C 
Vc,  D  tV>  ^^  ^  t^^  remainder,  which  is  ^^'40  ;  what* 
is  the  fum  ? 

Suppofe  ^  200  then  7-:  -f-  j.  -{-  -r^  -{-  13=^20. 
ZOQ — 120=^80,  At  80  ;  40  ::  2Q0  :  J 00,  An/. 

§,    A. 
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6^     A  perfon  after  fpending  4   and  §•  of  his  money, 
fead  £26}  left  ;    what  had  he  at  firft  ? 

Mf.£i6o. 

7.  A  and  B  talking  of  their  ages,  B  fald  his  age  was 
©nee  and  a  half  the  age  of  A  ;  C  faid  his  was  twice 
and  one  tenth  the  age  of  both,  and  that  the  funa  of  their 
ages  was  9.3  ;    what  was  the  age  of  each  ? 

ji7if.  A's  12,  B's  18  and  C's  6^  years, 

8.  A  veflel  has  3  cocks.  A,  B  and  C  ;  A  can  fill  it 
in  half  an  hour,  B  in  -^  of  an  hour,  and  C  in  ^  of  ar» 
hour  ;    in  what  time  wiil  they  all  fill  it  together  ? 

^nf.  i  hour. 

9.  A  perfoa  having  about  htm  a  certain  number  of 
dollars,  faid  that  f,  j^y  f ,  and  ^  of  them  would  make 
j;7  ;  Pray,  how  many  had  he  ?  ^nf.  60. 

10.  A  gentleman  bought  a  chaife,  hcrfe  and  harnefs 
for  ;f  100  ;  the  horfe  co(t  f  more  than  the  harnefs,  and 
the  chaife  |-  more  than  the  horfe  ;  what  was  the  price 
ef  each  ? 

jinf.  Har.  £2^1^,  horfe  £$1^^  cliaife  £^2^^^ 

1 1.  A  and  B,  having  found  a  purfe  of  money,  diC* 
puted  who  fhould  have  it  ;  A  faid  the  f  tV  ^"^1:  t'o  of 
it  amounted  to  £^^,  and  if  B  could  tell  him  how  much 
was  in  it  he  (hould  have  the  whole,  otherwife  he  fliould 
faave  nothing  :    how  much  did  the  purfe  coetain  ? 

Anf.  £\0Q. 

12.  A  gentleman  divided  hw  fortune  among  his  fons  % 
to  A  he  gave  £(^  as  often  as  to  B  /,'5  ;  and  to  C  but 
^3  as  often  as  to  B;^7,.yet  C's  portion  came  to  i05cf  j 
what  was  the  whole  eftate  ? 

13.  Seven  eighths  of  a  certain  number  exceeds  four 
fiftlis  by  6  ;    what  is  that  number  ? 

ytnf,  80. 

14.  What  number  is  that,  which  being  increafed  by 
f,  \  and  \  of  itfelf,  the  Aim  will  be  234^  ? 

Anf.  90^ 

DOUBLE 
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DOUBLE  POSITION. 

Double  PofiiioB  teaches  to  refolve  cjueftions  by  mak^ 
Wg  two  fuppofitlons  of  faife  numbers. 

Thofe  queftions,  in  which  the  refuhs  are  not  propoii- 
tional  to  their  pofitions,  belong  to  this  rule  ;  fuch  are 
iliofe,  in  which- the  number  fouoht  is  increafed.  or  dimin- 
ifhed  by  Tome  given  number  which  is  no  known  part  o£ 
the  number  rec^ired. 

Rule*  i. — Tak^  any  two  convenient  numbers  and? 
proceed  with  each,  according  to  th;j  conditions  of  the 
^iieftion. 

2.  Place  the  refult  or  errors  agalnft  their  pofitions  or 
feppofed 

Pos.     Err. 

3.0       1.2 
number^  thus,     K:       and  if   the   error   be    too  great, 

20      6  » 

mark  It  with  4-  »  ^^^d  if  too  fmall  with  — . 

3.  Muhiply  them  croflVife  ;  that  is,  the  firft  pol5- 
tion  by  the  lail  error,  and  the  iaft  poiition  by  the  firll 
error. 

4.  If  the  errors  be  alike  ;  that  is,  both  too  fmall,  or 
both  too  great,  divide  the  diflTerence  of  the  produfts  by 
the  difference  of  the  eirora,  and  the  quotient  will  be  the 
anfwer. 

5.  If  the  errors.be  unUke  ;  that  is,  one  too  fmall,  and 
the  other  too  great,  divide  the  fum.  of  the  produds  by 
the  fum  of  the  errors,  and  the  quotient  will  be  the  an- 
fwer. 

Naie,  When- the  errors  are  the  fame  in  quantity,  and 
•unlike  in  quality,  half  the  fum  of  the  fappolkions  is  the 
number  fought 

Examples,. 

*  The  rule  k  founded  on  this  fuppolUion,  that  the  ffrft  er- 
ror is  to  the  fccond,  as  tUe  diiference  between  the  true  and 
$rft  fuppofed  numbtr  is  to  the  difference  between  the  true 
aad  fecond  luppofed  number  ;  when  that  is  not  the  cafe,  tliq 
€xa<5t  anfwtr  to  the  queftioa  eaiinot  be  found  by  this  rule. 
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Examples. 

t.     A  lady  bought  damafk   for  a  gown,  st  8s.  per 

^ard,  and  lining  for    it  at  3s   per  yard  ;     the  gown  and 

lining  contained   15  yards,    and  the   price  of  the  whole 

i^as  ^£a  ACS. — How  many  yards  were  there  of  each  ? 

Suppofe  6  yards  damalk,  value  48s. 

Then  (he  muft  have  9  yards  of  limng,  value  27s. 

Sum  of  their  Talues=75s. 
So  that  the  firft  error  is  5  too  much,  or  -|-   5 
Again  fuppofe  (he  had 4  yards  of  damafk,  value  32s. 
Then  ihe  muft  haTe  1 1  yards  of  lining,  vake  33s. 

Sum  of  their  values=r 65*^. 
So  that  the  fecond  error  is  5  too  little,  or  -^  5s. 

Then,    X  5  yds.  at  Ss.=£  2     o    g 

4     5_^  10  yds,  at  35=     I     100 

20     30  j^  3    10  o 

20  (Proof. 


Sum  of  errors 

^5  +  5=  ^^)5<^ 

Anf.  5  yards  damaftc,  and  15—5=10  yds. 

{Hning* 
Or^  6-|-4-T-2a=:5  as  before, 

2.  A  and  B  have  the  fame  income  :  A  laves  -g-  of  his 
but  B,  by  fpending  ;^30  per  annum  more  than  A,  at  the 
end  of  8  years  finds  himfelf  40^  in  debt  ;  what  is  their 
income,  ind,  what  does  each  fpend  per  annum  ? 

r    80     1204-     /fnf.  Their  income   is   ;f206 

Suppofe  <  X  (pe^  annunv. 

(.160       40-t-     Alfo,  A  fpendsX^i75    and  B 

(;^205   per  annum. 
Then    So— 10— 70,  A's  cxpenfe  per  annum  5    and 

"70 
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70  +  30=    100,  B's  expefife   per   annum. Then 

100x8 — 8oxB=i6o,  which  fhould  have  been  40  ; 
therefore  160 — 40=  120  more  than  it  fhould  be,  for  the 
firft  €rror.    In  like  manner  proceed  for  the  fccond  erf  or. 

3.  A  and  B  laid  out  equal  fums  of  money  in  trade  : 
A  gained  a  fum  equal  to  -^  of  his  ftock,  and  B  loft 
£22 S  »  then  A's  money  was  (double  that  of  B  ;  what 
did  each  lay  out  \ 

fSCO     iis^r 
Suppofe-J         X  Jnf.  £600* 

C900     225— 

4.  A  labourer  was  hired  for  60  days  upon  this  con- 
<litton,  that,  for  every  day  he  wrought,  he  fliould  receive 
3s.  4d.  and  for  every  day  he  was  idle,  fhould  forfeit  is. 
8d. — at  the  expiration  of  the  time  he  received  >C3  15s. ; 
how  many  days  did  he  work,  and  how  many  was  he 
idle  ? 

r  20  900 — 

Suppofe  he  worked    <       X 

C40     3004- 
jlnf.  He  was  employed  35  days  and  was  idle  25. 

» 

5.  A  gentleman  has  two  horfes  of  conliderable  value, 
and  a  carriage  worth  X^ico.  Now,  if  the  firfl:  horfe  be 
harnefled  in  it,  he  and  the  carriage  together  will  be  triple 
the  value  of  the  fecond  ;  but  if  the  fecond  be  put  in, 
they  will  be  7  times  the  value  of  the  fird  ;  what  is  the 
value  of  each  horfe  ? 

r32    80— 

Suppofe  <       X 

1,44      160—     . 

Jnf.  One  £io  and  the  other  ^^40. 


6.  There  is  a  fifh,  whofe  head  is  10  feet  long  ;  his 
tail  is  as  long  as  his  head  and  half  the  length  of  his 
body,  and  his  body  as  long  as  the  head  and  tail  ;  what 
is  the  whole  length  of  the  h/li  ? 

Head 
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Headrrio 

rirfl,  fuppofe  the  body  20   10 — Tail=30 

X      Body=40 

2d,  fuppofe  it  30     5 —  — 

Jnf.  80  feet. 

7.  What  number  is  that,  which  being  increafed  by 
its  t,  its  ^i  and  5  more,  will  be  doubled  ? 

Suppofe  -J     X  ^«/  20 

(.16   14- 

8.  A  farmer  having  driven  his  cattle  to  market,  re- 
ceived for  them  all,  £^0,  being  paid  at  the  rate  of  ^6 
per  ox,  ^4  per  cow,  and  £1  los.  per  calf;  there  were 
as  many  oxen  as  cows,  and  4  times  as  many  calves  as 
Cows  ',   How  many  were  there  of  each  fort  ? 

Suppofe  cows  6      16-f- 
X 
Suppofe  12      1 1  2  -j- 

Anf.  5  oxen,  5   cows,  and  20  calves. 

9.  A,  B.andC  built  a  fhip,  which  cod  them  ^1000 — 
of  which  A  paid  a  certain  fam — B  paid  ;^"  100  more  than 
A,  and  C;^[oomore  flian  both  ;  having  finifhed  her, 
they  fixed  her  for  fea  with  a  cargo  worth  twice  the 
value  ofthefliip  :  The  outfits  and  charges  of  the  voyage 
amounted  to  \  of  the  fhip  ;  upon  the  return  of  which, 
they  found  their  clear  gain  to  be  |  off  of  the  veffel, 
cargo  and  expenfes  :  Pleafe  to  inform  me  what  the  fliip 
coft  them  feverally  ;  what  fnare  each  had  in  her,  and 
what,  upon  the  final  adjuftment  of  their  accompts,  they 
had  feverally  gained  ? 

Suppofe  it  cod  A  ^^loo     300 — 

X 
Suppofe     -     -    -      200     loo^ 

A  owned  4^o0f  the  (hip,  which  coll   him  £1']$,  and 
his  fhare  of  the   gain    was    /"z  1  8    15s. — B  owned  -g^l, 
which  corc;^275,  and  his  gain  was  ^343  15s. — C  ov/n* 
€d  i{i  vvhich  colt  £sS^i  and  his  gain  was  £6^']  los. 
F  F  PERMUTATIONS 


S3  3  PERMUTATIONS 

PERMUTATIONS    AND     COMBI- 
NATIONS. 

The  Permutation  of  Quantities  is  the  fhewing  how 
many  different  ways  any  given  number  of  things  may  be 
changed. 

This  is  alfo  called  variation,  ahernation,  or  changes  5 
and  the  only  thing  to  be  regarded  here  is  the  order  they 
(land  in  ;  for  no  i^wo  parcels  are  to  have  all  their  quan- 
tities placed  in  the  fame  fituation 

The  Combination  of  Quantities  is  the  fhewing  how 
often  a  lefs  number  of  things  can  be  taken  out  of  a  greats 
€r,  and  combined  together,  without  confidering  their  pla- 
xes,  or  the  order  they  ftand  in. 

This  is  fometinies  called  eleftion,  or  choice  ;  and  here 
every  parcel  muft  be  different  from  all  the  reft,  and  no 
two  are  to  have  precifely  the  fame  quantities  or  things. 

The  Compolition  of  Quantities  is  the  taking  of  a  given 
number  of  quantities  out  of  as  many  equal  rows  of  dif- 
ferent quantities,  one  out  of  every  row,  and  combining 
them  together. 

Here,  no  regard  is  had  to  their  places  ;  and  it  differs 
from  Combination,  only,  as   that  admits  but  of  one  row 

of  things. 

•> 

Problem        i, 

Tojind  the  number  of  permutations ^  or  changes,  that  can  It 
made  of  any  given  number  of  things  y  all  different  from 
each  other.  \ 

Rule.*     Multiply  all  the  terms  of  the  natural  feries 
of  numbers,  from  i  up  to  the  given  number,  continually      . 
together  and  the  lalt  produdt  will  be  the  anfwer  required.      ) 

Examples. 

*  Any  two  things  ^  and  b  are  capable  of  two  variations 
only  ;    as  ah.  La  ;  whofe  number  is  exprefied  by  1  X  ^« 

If  there  be  three  things,  a,  b,  and  c,  then  any  two  of  them, 
leaving  out  the  third,  will  have  iXa  variations  ;  and  confc- 
quently  when  the  third  is  taken  in,  there  will  be  1X4X3  va- 
riations ;  and  fo  on.  as  far  as  you  pleafe. 
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Examples. 

I*  Chrifl  Church,  in  Bofton,  has  8  bells  ;  how 
many  changes  may  be  rung  on  them  ? 

1X2  X  3X4X5X6x7X8=40320  the  Anf. 

2.  Nine  gentlemen  met  at  an  inn,  and  were  fo  pleaf- 
ed  with  their  holl,  and  with  each  other,  that  in  a  frolick 
they  agreed  to  tarry  fo  Jong  as  they,  together  with  their 
hoft,  could  fit  every  day  in  a  difrerent  position  at  dinner  ;. 
pray  how  lonc(,  had  tiiey  kept  their  agreement,  would 
their  frolick  have  lafted  ?  Jnf.   994 't^f  years. 

3.  How  many  changes  or  variations  will  the  alpha- 
bet udmitof?        yfw/.  620448401733239439360000. 

Problem       2. 

^ny  number  of  different  things  heing  given— to  Jind  how 
many  changes  can  be  made  out  of  thevi,  hy  taking  any 
given  number  of  quaniilies  at  a  time. 

Rule.  Take  a  feries  of  numbers,  beginning  at  the 
number  of  things  given,  and  depreafmg  by  one,  to  the 
number  of  quantities  to  be  taken  at  a  time  ;  the  produft 
of  all  the  terras  will  be  the  anfwer  required. 

Examples. 

1.  How    many  changes  may  be  rung-with    4  bells, 
out  of  8? 

8X7X6X5(=4  terms)=i68o  the  Anf 

2.  Hov/  many  words  can  be  made  with  6  letters  of 
the  alphabet,  admitting  a  number  of  confonants  may 
make  a  word  ?  Anf.  96909120. 

Problem        3. 

Any  number  of  things  being  given — whereof  there  are  feV' 
eral  things  of  one  forty  fever al  of  another  ^  Iffc,  To  Jind 
hoiv  many  changes  may  be  made  out  of  them  all. 

Rule*    i.     Take  the  feries  1X2X3X4,  &€.  up  to 

the 
*  Any  a  quautities,  a,  ^,  both    different,  admit  of  two  chan- 
ges  ;  but  if  the  quantities  are  the  fame,  or  ab  become  au,  there 

will  be  one  alteration,  \vhich  may  be  exprefied  bvlili; — i 

Any 
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the  number  of  things  glv^n,  and  find  tlie    produdl  orafl 
the  terms. 

2.  Take  the  feries  i  X  2  X  3X4,  &c.  up  to  the  num- 
ber of  the  given  things  of  the  firft  fort,  and  the  feries> 
1X2x3x4?  &c.  up  to  the  number  of  the  given  things 
of  the  fecond  fort,  &c 

3.  Divide  the  produdl  of  all  the  terms  of  the  firft  fe- 
ries by  the  joint  produdl  of  all  the  terms  of  the  remaining 
ones  and  the  quotient  will  be  the  anfvver  required. 

Examples. 

1.  How  many  variations  may  be  made  of  the  letters 

in  the  uoid  Zaphnathpaaneah  ? 

Ix2x:^x4x5x6x7x8x9xt0\ii>;i2xi3xi4xr5  ('=   numb©? 

•f  letters  in  the  word)  =1307674,368000. 

ixax5x'4x5  (=iuiinber  of  a'fi)i=iiO 

1X2  (=nun-ibcr  of  p'8)s=     a 

I      (=number  of  t'8)=     i 

1x2x3  (=numher  of  h's)==     6 

ixa  (=number  of  n'8)=     a  * 

ax6x  ixaix  20=2880)1307  6"'4368ooc(4540536oo— the /^«,/*. 

2.  How  many  diiferent  numbers  can  be  made  of  the 
following  figures,    1223334444  ?  AnJ^  12600. 

Problem       4. 

^ojind  the  number  of  combinations  of  any  given  number  of 
things,    all  different  from  one  another^   taking  one  given 
*  number  at  a  time. 

RwLE*    I.     Take  the  feries  i,  2,  3,  4,  c<c.   up  to 

the 
Any  3  quantities,  ff,^,  r,  all  different  from  each  other,  admit  of 
6  variations ;  but  if  the  quantities  are  ali  alike,  or  abc  become  aaa^ 
then  the  6  variations  will  be  reduced  to  i, which  may  beexprefled 

by  .5.^^    ■■•1=1.    Again  if  two  quantities  out  of   three-are  alike, 
J  X  2  X  3 

or, <2^<:, become aa<r;  thenthe  6 variations  will  be  reduced  to  thefe 

i^aa^y  caa,  aca^  which  may  be  expreffed  byL_l__^=3    and    fo 
of  any  greater  number.  1^2 

*  In  any  given  number  of  quantities,  the  numberofcombina' 
tiuns  increafes  gradually  until  you  come  about  the  mean  num- 
bers, 
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the  number  to  be  taken  at  a  time,  abd  find  the  produa 

of  all  the  terms.  r      u     r 

2  Take  a  ferles  of  as  many  terms,  decreaimg  by  i, 
from  the  given  number,  out  of  which  the  eledion  is  to 
be  made,  and  find  the  produa  of  all  the  terms.         ., 

3.  Divide  the  laft  produ^  by  the  former,  and  the  quo.- 
tient  will  be  the  number  fought. 

Examples. 

I   Hew  many  combmatiom  may  be  made  of  7  letters , 
out  of  1 2  ? 
1X2X3x4^5x6X7  (==thenum-l  ^ 

ber  to  be  taken  at  a  time,)  3  —5^4-^ 

12x11X10X9x8X7X6  (=famer 

number  from  12)  ^      I      ^  =399  ^ 680. 

5040)3991680(792  the  ^nj. 

2*  How  many  combinations  can  be.,  made  of  6  letters 
out  of. the  24  letters  of  the  alphabet  ?       ^;/.   134596- 

^  A  general  was  aflced  by  his  king,  what  reward  he 
fhouid  confer  on  him  for  his  fervlces  ;  the  general  only 
required  a  penny  for  every  file,  of  10  men  m  a  file,  w.ich 
he  could  niake  out  of  a  company  of  90  men  :  What 
did  it  amount  to  ?       ^n/ ./ ?.3836o22S4f  72.  UrTaT- 

4.  A  farmer  bargained  with  a  gentleman  for  a  dozen 
fliee'p  (at  2  dollars  per  head)  which  were  to  be  picked 
out  of  2  dozen  ;  but  being  long  in  choofing  them,  the 
aentleman  told  him  that  if  he  would  give  hmi  a  penny 
for  every  different  dozen  which  might  be  choiew  out  ot 
the  two  dozen,  he  fliould  have  the  whole,  to  which  the 
farmer  readily  agreed  :  Pray  what  did  they  coft  hini  ? 

Jnf  £1126^  6.'4. 

Problem 

bers,  and  then  gradually  decreafea.  If  the  number  of  quanta 
tics  be  even,  half  the  number  of  places  will  fl.cvv  the  greatcft 
-KUTiber  of  combinations,  that  can  be  made  of  thofe  q^'^^J^'""  5 
but  ifodd,  then  thofe  two  numbsrs,  which  are  the  middle,  anrt 
whofe  fum  is  equal  to  the  given  number  of  q-iaatities,  wul 
fliiiw  thegreateft  number  of  combinations. 
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Problem         5. 

Tojind  the  compnjitions  of  any  number^  in  an  equal  number 
of  feiiy  the  things  being  all  different. 

IR^LE.  Multiply  the  number  of  things  in  every  fet 
continually  together,  and  the  product  will  be  the  anfwer 
required. 

Examples. 

I  Suppofe  there  are  5  companies,  each  confifling  of 
12  men  :  it  is  required  to  find  how  many  ways  9  njen 
niiy  be  chofen  one  out  of  each  company  ? 

9X9X9X9X9=59049  different  ways. 

2.  How  many  chances  are  there  in  throwing  4  dice  ? 
As  a  die  has  6  iides,  multiply  6  into  itfelf  three  times 

continually.  6X6X6  X  6=  1296  chances,  ./^«/. 

3.  Suppofe  a  man  undertakes  to  throw  an  ace  at  one 
throw  with  4  dice;  what  is  the  probability  of  his  effe6l- 
ino  it  ? 

Firfl,  6x6X6X6=1296  different  wa^s  with  and 
without  the  ace  ; 

Then,  if  we  exclude  the  ace  fide  of  the  die,  there  will 
be  five  fides  lefc  and5X5X5  X5^=r625  ways  without  the 
ace  ;  therefore  there  are  1296 — 625^=^671  ways,  where- 
in one  or  more  of  them  may  turn  up  an  ace  :  and  the 
probability  that  he  will  do  it,  as  671  to  625,  Anf. 

THE  USE  OF  LOGARITHMS. 

I.   In    Multiplication. 
Given  two  numbers,  viz    275  and   12,6  to  find  their 
[.rodufl-. 

Rule.     To  the  logarithm  of  275,  viz  2,43933 

Add  the  logarithm,  of  I  2,6,  viz.  -     -      1,10037 

And  their  fam  is  the  logarithm  7 

of  their  produft  viz.  3  3465'^3»5397o 

2.   In  Division. 
Let  it  be  required  to  find  the  quotient,  which  arifes  by 
4widino  one  number  by  another  j    fuppofe  1425  by  57. 

rrona 
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From  the  logarithm  of  the  dividend,  viz.  142  5"=-3,i  5381 
Take  the  logarithm  of  the  divifor,  viz.  57      zz^^i, 75587 

And  the  remainder  is  the  loga-1  -— 

rithm  of  the  quotient,  viz.     3  25  =  1,3979 

3.   In  the  Rule  of  Three. 

7hree  numbers  given  iofnd  a  fourth^  in  dire^  proportion, 

.  Rule.  From  the  Tables  take  the  logarithms  of  each 
of  the  propofed  numbers,  then  add  the  logarithms  of  the 
fecond  and  third  together,  and  from  the  lum  take  the 
logarithm  of  the  firft,  and  the  remainder  will  be  the  loga- 
rithm of  the  fourth  number. 

Let  the  three  propofed  numbers  be  18,  24  and  33  and 
the  operatiou  will  ftand  thus. 

1,3802  I  =the  logarithm  of  24,  the  2d  term. 

i,5i85i==the  logarithm  of  33,  the  3d  terra. 

2,89872=the  logarithm  of  their  produ6l. 
—  i,2  9  527=the  logarithm  of  the  firfl:  term  18. 

'i,64345=the  logarithm  of  the  4th  term  required, 
which,  by  the  Table,  answers  to  the  natural  number  44, 
the  4th  proportional  to  the  three  propofed  numbers.  ^ 

4.  In  Involution,  or  Raising  Powers. 

^ojlnd  any  poiver  of   any  prvpof^d  number^  or  to  involve 

any  number  to  any  propofed po<-ji)er,  by  logarithms. 

Rule.      Mulciply  the  logarithm  of  the  given  root  by 
the  power,  viz.  by  2  for  the  fquare,  by  3  for  the  cube,  Sec. 
and  the  prod  u6l  is  the  logarithm  of  the  power  fought. 
Required  to  find  the  cube  of  i  2  ? 
1,0791 8=:the  logarithm  of  12. 

X  3=the  third  power,  or  cube. 

3,23754=1728  the  cube  of  12. 
5.  In  Evolution,  or  Extracting  Roots. 

'To  ExtraSi  any  Root  of  any  propofed  number. 
Rule.   Divide  tlie  logarithm  of  the  propofed  number 
by  the  Index  of  the  required  root,  viz,  by  2  for  the  fquaie, 
by  3  for  the  cube,   &c.  and  the  quotient  will  be  the  log- 
arithm of  the  root  required,  Required 
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Required  to  find  the  cube  root  of  1728  ? 

3'23754='the  logarithm  of  1728,  and  3>23754-f- 
3=1,07918  13  the  logarithm  of  the  cube  root  of   1728, 
viz.  12. 

6.  In  Compound  Interest* 

l^ojind  the  amount  of  any  fumfor  any  thney  and  at  any  raii 
at  compound  Inter ejl. 
Rule.  Multlpljrthe  logarithm  of  the  ratio  (i.  e.  thie 
amoant  of  il.  for  [  year)  by  the  number  of  years,  and  to 
the  i^odud  add  the  logarithm  of  the  principal  ;  the  fuai 
will  be  the  logarithm  of  the  amount. 

What  wiii  40I.  amourit  to,  ^rborne  12  years,  at  6  per. 
cent,  per  annum,  compound  interell  \ 

Log.  of  1,06,  the  ratio,  is  >02533, 
Multiply  by  the  time  1 2 ; 

,50396 
Add  Log.  of  45,  the  principal  1,6532 !■ 


The  fum  is  1,95717  which  is  the 
logarithm  of  90,7=^90  14s.  Anf, 

7.       In  Discount  at  Compound  Interest. 

To  fund  the  prefcni   'worth  of  any  fum  of  money ^  due  any  -. 
time  hence f  at  any  rate^  at  compound  intereji. 

Rule.  From  the  logarithm  of  the  fum  to  be  d if- 
counted,  fubcraft  the  logarithm  of  the  rate  multiplied  by 
the  tim.e  ;  and  the  remainder  is  the  logarithm  of  the  pref- 
ent  worth. 

What  prefent  money  will  pay  a  debt  of  90I.  14s.  due 
1 2  years  hence^  difcounting  at  the  rate  of  6  per  cent, 
per  annum  ? 

From  the  logarithm  of  ^^go  ■i^=zi,^^'ji'/ 

Sub.  produ^  of  the  Log.  of  the  7 ^  . 

ratio   X  by  the  time  j^^ 

The  remainder  1,65421  is  the 
logarithm  of  ;^45  /Inf 
N,  Hanr, 
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CONGRESS  have  made  foreign  Gold  and  Silver- 
Coins  a  lega!  tender  for  the  payment  of  all  debtS: 
and  demands,  at  the  feveral  and  refpe<5live  rates  followi- 
ing,  viz.  The  Gold  Coins  of  Great- Britain  and  Portu* 
gal,  of  their  prefent  ftandard,  at  the  rate  of  ico  cents  for 
every  27  grains  of  the  adual  weight  thereof — 1  hofe  of 
France  and  Spain,  2  7f  grains  of  the  actual  weight  there* 
of — Spanifh  Milled  Dollars,  weighing  17  pvvt.  7  grs. 
equal  to  100  cents,  and  in  proportion  for  the  parts  of  a 
dollar — Crowns  of  France,  weighing  18  pwt.  17  grs. 
equal  to^  iio  cents,  and  in  proportion  for  the  parts  of  a 
Crown.  They  have  enaded^  That  every  cent  ihall  con- 
tain 20S  grains  of  copper,  and  every  half  cent  104  grains  ; 
agreeably  to  which,  the  following  Tables  are  calculated. 

V^  EIGHTS  of  federal  pieces  of  Englijhy  Portugiiefe-t  and 
French  Gold  Coinf)  according  to  a  late  Ait  of  Congrefsy 
paffed  NoiJcrnherj  IJ02. 


Double  Johannes 

Pwt. 

Gr. 

Doll. 

Cents. 

Mills. 

18 

16 

0 

0 

Single  ditto     - 

9 

8 

Englifh  Guinea 

5 

6 

4 

66^ 

Half  ditto  -     - 

2 

15 

2 

33t 

French  Guinea 

5 

6 

4 

59 

8 

Half  ditto    -     - 

2 

15 

2 

29 

9 

4  Piftoles     -     - 

16 

12 

14 

45 

2 

2  Piftoles     -     - 

8 

6 

7 

22 

6 

I  Piftole      .     - 

4 

3 

3 

61 

3 

Moidoxe    -  -    - 

6 

22 

6 

14 

8 

Weight 
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Weight  of  Englijh  and  Portuguefe  Gold,  in  Dollars-^ 
Cents  and  Mills,  agreeably  to  an  Aa  of  Congrefs,  pajf- 
td  in  the  Se/fion  of  November,  1792. 


)     Grs. 

Cents.  Mills 

Pavts. 

Z)o///. 

Cents. 

Mills.\ 

I 

3 

7 

' 

0 

89 

2 

3 

7 
1 1 

4 

I 

2 

3 

I 

2 

77i 
66^ 

4 

'-^t 

8 

4 

3 

55  i 

5 

18^ 

5 

4 

44 

4 

6 

22 

2 

6 

5 

33t 

. 

7 
8 

25 

29 

9 
6 

7 
8 

6 

7 

22 
I  I 

2 
I 

9 
10 

33t 

37 

9 
10 

8 

8 

89 

II 
12 

40 

44 

7 

4 

II 

12 

9 
10 

771 
66^ 

13 

48 

I 

13 

II 

S5i 

H 

51 

8i 

H 

12 

44 

4 

15 

16 

55 
59t 

5^ 

'5 
16 

13 

33t 
22 

2 

17 
18 

63 
66| 

17 
18 

J5 

16 

II 

I 

19 

70 

4 

19 

16 

89 

2t> 

74 

0^ 

02-. 

21 

77t 

I 

17 

77l 

.     22 

81^ 

2 

35 

55^ 

^S 

85 

2 

3 

53 

334 

Weight 
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Weight  of  French  and  Spani/h  Gold,  in  Dollars,  C<nfi 
and  Millsy  agreeally  to  the  Act  afore/aid. 


Grs. 

Cents. 

i^;///j 

1  y^-zf^/j. 

/)«)///. 

Cents. 

Mills. 

I 

3 

6^  1 

J 

0 

~sy~ 

6 

2 

7 

3 

2 

I 

IS 

2 

3 

II 

3 

2 

62i 

4 

H 

6 

4 

3 

50 

3^ 

5 

18 

2t  : 

5 

4 

38 

6 

21 

9 

6 

5 

25 

5x 

7 

25 

51 

7 

6 

13 

'i 

8 

29 

2 

8 

7 

0 

7t 

9 

32 

84  ;. 

9 

7 

88 

3 

JO 

36^ 

i 

10 

8 

76 

II 

40 

il 

II 

9 

63I 

12 

43 

8 

12 

10 

51 

1 

13 

47 

41: 

13 

1 1 

38 

7 

H 

5^ 

I 

H 

12 

26 

3 

15 

54^ 

15 

13 

13 

9 

16 

58 

4 

i'6 

H 

'4 

17 

62 

oi 

17 

14 

89 

oi 

18 

65 

7 

18 

15 

76 

6i 

19 

69 

3^ 

^9 

16 

64 

24 

20 

/3 

02. 

21 

76 

61 

I 

17 

5» 

8-f 

22 

80 

3 

2 

35 

3 

6i 

23 

83 

9i     i 

3 

52 

55t 

FINIS. 


'€  '^' 

/kr^y                  \ 

'■'Jc/^  -/>^  /^ 

i^54_ 


z:^  f-'-n^  Z&ryJ-:^^ 


7/  -1009.  O^V- 00  7*0 
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